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PROCEEDINGS 

—  OF  THE  — 

WESTERN    GAS   ASSOCIATION 


NINETEENTH  ANNUAL  MEETING. 

—  HELD   AT  — 

Lookout  Inn,  Lookout  Mountain,  Chattanooga,  Tenn., 

May  20th  and  21st,  1896. 


FIRST  DAY— MORNING  SESSION. 

The  Association  met  at  lo  a.  m.  ,  Wednesday,  May  20th,  1896,  the 
President,  Augustus  W.  Littleton,  of  Quincy,  Ills.,  in  the  chair. 

AN  ADDRESS  OF  WELCOME. 

The  President — Gentlemen,  I  take  great  pleasure  in  introducing 
the  Hon.  Henry  Clay  Evans,  of  Chattanooga,  who  has  kindly  con- 
sented to  '*  come  up  the  hill,*'  and  give  us  a  short  speech  of  wel- 
come.    (Applause.) 

Mr.  Evans — Mr.  President,  Ladies  and  Gentlemen  of  the  Western 
Gas  Association :  On  behalf  of  the  local  committee  I  am  requested  to 
say  a  word  in  welcoming  this  great  Association  to  Chattanooga.  I  am 
informed  that  we  have  the  honor  of  having  you  meet  here  for  the  first 
time  south  of  the  Ohio  river.  We  take  this  as  a  great  compliment ; 
and  we  take  it  as  a  compliment,  Mr.  President,  that  you  should  name 
Chattanooga  as  your  place  of  meeting.  We  take  it  also  as  a  great 
compliment,  and  at  the  same  time  appreciate  it  as  an  expression  of 
your  good  business  judgment,  that  you  have  selected  this  Inn,  which 
is  above  all  others,  as  your  place  of  stopi)ing,  and  for  holding  your 
business  meetings.  We  are  glad  to  welcome  you.  You  meet  on 
historic  ground — on  Lookout  Mountain  ;  and  you  will  have  the  pleas- 
ure of  visiting  Chickamauga  and  the  surrounding  hills.  This  is 
sacred  ground,  made  historic  by  Americans,  both  of  the  South  and 
of  the  North.  We  all  join  in  welcoming  you,  not  only  as  an  Asso- 
ciation, but  as  individuals.  It  is  within  the  recollection  of  people 
now  living  in  Chattanooga  when  this  country  was  inhabited  by  In- 
dians. Within  the  memory  of  citizens  now  living  in  Chattanooga, 
Lookout  Mountain,  the  valleys  below,  and  the  surrounding  hills  and 
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hilltops  were  in  the  possession  of  the  Cherokee  Indians.     If  you  go 
to  the  brow  of  the  mountain,  in  front  of  this  hotel,  and  look  off  upon 
the  valleys  and  the  hills,  you  may  view  a  magnificent  prospect — 
although  to-day,  as  it  is  cloudy,  you  may  have  to  draw  upon  your 
imaginations  a  little,  for  it  seems  that  your  visit  has  brought  us  the 
much  needed  rain  and  cooler  weather;  but  we  had  intended,  and 
have  it  laid  out  on  the  programme,  to  give  you  a  very  warm  recep- 
tion.    We  will  give  you  a  kindly  reception  under  all  circumstances. 
We  want  to  thank   you,  Mr.  President,  for  bringing  with   you  this 
weather  that  we  have  needed  so  much ;  for  we  now  have  the  promise 
of  rain.     If  you  will  step  to  the  brow  of  the  mountain  and  look  upon 
the  amphitheater  below,  you  will  overlook  many  points  of  great  his- 
torical interest.     Immediately  in  front  of  you  is  St.  Elmo,  made  his- 
toric by  Augusta  J.  Evans  in  her  famous  novel  '*  St.  Elmo."    To  the 
east  you  can  see  the  Tennessee  river  winding  down  through  the  moun- 
tains for  ten  miles  or  more,  until  it  strikes  against  the  foot  of  Ix)okout 
Mountain,  and  then  rolls  by,  down  past  Raccoon  Mountain  and  Wal- 
den*s  Ridge.     From  a  point  near  this  Inn  you  can  overlook  the  States 
of  Tennessee,  (Georgia  and  Alabama;  and  the  patient  guide  that  you 
may  pick  up  here  on  the  mountain  will  show  you  many  other  States  of 
less  importance,  according  to  the  amount  of  your  contribution — the 
greater  the  contribution  the  more  the  States— and  from  there  you  can 
overlook  the  field  of  Hooker's  famous  battle  above  the  clouds.   Look- 
ing eastward  you  can  see  Mission  Ridge  (Missionary  Ridge,  as  it  is 
usually  called),  taking  its  name  from  the  missions  that  were  established 
here  among  the  Cherokee  Indians — the  Ridge  extending  from  Ross- 
ville  northwardly  for  about  eight  miles.     And  from  that  point  you  can 
look  over  what  some  of  the  older  gentlemen  present  may  have  known, 
in  times  past,  as  Ross  Landing,  but  later  called  Chattanooga.    About 
four  miles  south  of  this  is  the  home  of  John   Ross,  the  chief  of  the 
Cherokee  Indians.     From  that  same  point  you  overlook  Cbickamauga 
battlefield — now  the  great  National  Military  Park,  and  the  first  of  its 
kind,  I  believe,  in  the  world  ;  the  first  instance  of  a  nation  or  govern- 
ment buying  up  a  battlefield  and  converting  it  into  a  national  military 
park  for  the  benefit  of  students  of  military  affairs.     So  you  see  that 
here  and  hereabouts  you  tread  upon  sacred  soil.     Only  a  few  years 
ago,  and  within  my  recollection,  as  it  was  within  my  observation,  the 
mountains  and  hilltops  here  and  hereabout  i)ristled  with  deadly  im- 
j)lements  of  war — with  muskets  and  cannons.     The  muskets  wc  have 
endeavored  to  convert  into  miners'  picks  for  mining  coal — of  course, 
to  make  gas  with ;  and  the  cannon  we  have  converted  into  gas  pipe. 
(.Applause.)  We  have  here,  in  the  city  of  Chattanooga,  the  Chatta- 
nooga   Foundry  and  Pipe  Works,  one  of  the  most  extensive  pipe 
works  in  the  whole  country.     It  has  been    suggested   that   it  may 
ultimately  roof  in  all  the  valley  between  Ix)okout  Mountain  and  Mis- 
sionary Ridge  and  convert  it  into  pipe  works  for  the  manufacture  of 


15 

gas  pipe.  They  established  a  large  plant  here  a  few  years  ago,  but 
finding  Chattanooga  not  large  enough  they  went  to  Bridgeport,  Ala- 
bama, to  build  another,  and  they  are  now  building  a  third  just  on  the 
limits  of  the  city  of  Chattanooga.  You  will  understand  they  do  not 
claim  to  put  these  cannon  into  the  ground,  and,  by  simply  removmg 
the  breeches,  convert  them  into  gas  pipes ;  but  they  have  a  method 
of  converting  them  into  gas  pipes.  As  you  stroll  about  from  place  to 
place  you  will  have  an  opportunity  to  see  a  few  cannons  which  we 
have  preserved  as  object  lessons  for  students  of  military  affairs.  I 
will  not  take  up  your  time  longer,  Mr.  President  and  Gentlemen,  as 
I  know  that  you  want  to  get  down  to  business  early  in  order  to  de- 
clare a  dividend.  The  local  committee  have  laid  out  for  you,  after 
you  have  concluded  your  business  sessions  of  to-day  and  to-morrow, 
what  we  think  will  prove  to  most  of  you  an  entertaining  programme. 
They  propose  to  take  you  to  the  National  Military  Park  of  Chicka- 
mauga,  that  you  may  study  the  military  situation  as  it  was  at  the  time 
of  the  great  battle.  Possibly  some  of  you  had  the  satisfaction  of 
being  there  then  and  getting  away  alive,  and  you  may  now  have  the 
opportunity  of  renewing  your  acquaintance  with  that  battlefield.  The 
government  has  done  much  in  this  line  for  Chickamauga,  for  it  pur- 
chased some  5,600  acres  of  land  and  improved  it  and  made  a  park 
of  it,  and  different  States  have  there  erected  monuments  designed  to 
mark  the  spots  where  their  respective  commands  did  the  greatest  or 
the  hardest  fighting.  In  that  way  the  battle  lines  have  been  marked, 
indicating  both  the  first  and  second  battles.  '  That,  I  believe,  was  a 
battle  where  both  the  North  and  the  South  claimed  a  victory.  As 
some  gentleman  has  said,  General  Rosecrans  went  down  to  I^fayette, 
25  miles  south  of  here,  in  order  to  take  Chattanooga,  but  found  it  to 
his  convenience  and  comfort  to  come  back  to  Chattanooga  to  stay 
here  for  awhile.  I  am  going  to  risk  my  reputation  by  repeating  an 
anecdote  that  a  gentleman  told  me  the  other  night,  and  if  you  ring 
the  chestnut  bell  over  it  I  will  not  forgive  you.  I  am  mindful  of  the 
fact  that  I  am  telling  it  here  in  this  convention  of  gas  manufacturers. 
He  said  he  dreamed  that  he  had  passed  over  the  river,  and  had  landed 
where  gas  men  do  not  generally  go,  according  to  my  understanding, 
where  he  found  everything  in  very  fine  shape :  the  streets  were  broad 
and  straight;  there  were  shade  trees  everywhere,  with  most  beautiful 
foliage ;  the  streets  were  all  well  paved  and  well  lighted — in  a  way 
superior,  as  he  said,  to  anything  that  he  had  ever  seen  in  this  coun- 
try— that  they  were  all  lighted  up  with  gas  in  a  way  superior  even  to 
the  arc  light.  He  said  that  instead  of  the  light  being  put  away  above 
the  trees  and  causing  dark  shadows  to  fall  below,  the  lights  were 
placed  upon  the  streets  about  the  customary  height  of  our  gas  lamps, 
and  that  they  lit  the  streets  every  bit  as  well  as  electric  lights  do.  He 
found,  on  inquiry  from  his  conductor,  that  these  were  gas  lamps,  im- 
proved after  the  style  of  the  Welsbach  burner,  and  designed  for  out- 
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v><ir>v<  i^^rj*^.     7iity  lil  up  tbc  Btieeis  is  ihc  brigfaxesi  mameT, 
^v'/^fx  v^  iut  i^rittau  ii^m — ^vjii  ik>  vires  in  sight.  «>d  with  do  -zi^ 
tic^tfC^  X>j^ :  \iirA  iijcctm^  n>  tikt  streets  ia  such  a  var  as  to  ma^e 
tr^^*y^\,:vx  ity^,^^»s  verr  't^tauliiul.     He  cxnczDcstcd  upon  it  to  his 
*.viiO:i.^vx-  Mi^  »Ti«.   x«t  JMid  tht  p^tMSQiT  <A  meeting  his  Satanic 
UUfn^-}    s^   vntv'jcjt^   tius  iact  to   him.   vherenpon  his   znaiestr 
-:  fK^fA/:  Hit  <.vu*iiKnoT  Vj  take  him,  cm  a  reir  highhr  mounted  cTc3e 
t^jt.-y::i4l  -/J.  *i'X03j(t  xbsoM^  the  parks,  shoving  him  beaotinil  lakes. 
ii-^A:  \'?:J^^K  «u^  t»j»jei*did  drives,  and  he  fooixi.  upon  inqninr.  that 
♦jU't  iuW'>»f  f.^'^  ir«  run  irt*  gas  from  a  gas  tank — I  suppose  it  is 
'/fj-r^'j:}  *a  ,tti;;fV»<:u*eiil  made  In-  some  of  yoa  gas  gentlemen.     He 
iw^^  Iwv:   JWit  tie  «rtjel  can  were  propelled  by  gas  motors.     And 
v^  .t  wM  »;.  luivsuijf  the  var  ther  passed :  everrthing  vas  in  the  best  of 
xusf.'/K.     y»i*e*  he  fet*ri*ed  f rva.  the  ride  he  reported  lo  his  Satanic 
lAjtf/K^.y  s^^w  M($n^;toriiy  he  hac  r^-uj^d  eierrthing.  and  told  him  of 
U**:  ^^i^iiA.  /ti»aii^  that  ht  had  ajwavt  l>efore  had  of  his  domain,  bnt 
\£y^K  '*y^.,  UiX  //vrxieir  afvund  he  had  found  everything  so  beaatiful. 
tA^  t^'e*ru  .x#  ^o<ch  spJexidid  condition — there  were  no  unsightly  poles, 
tf^/f;  ir*rf*:  V/  wires  f'/r  the  electric  lights,  there  were  no  wires  strung 
*;'/f,^fvf  vw:  ;j&  pf*>peiJjng  the  cars,  or  anything  of  that  kind:  and 
ty.x  iii^^\y  ^^^ytiKA  him  that  everything  in  his  country,  such  as  light- 
lU'^^  t/yr  tVeeU-  \n*jy^\\vu%  the  cars.  etc..  mas  done  with  gas.     And 
^^  %'4.A  thut  wbik  It  was  tnie  in  years  gone  by  it  was  a  pretty  dismal 
'//'iuUy.  'A  lale    years  they   ha#i   had  so  many  gas    manufacturers 
t 'r.u.u'^  V/  that  '»tJtotry  that  they  had  improved  the  condition  of 
'sSU.tx  iftty  uaVtfMy.  (^ l-ayghter. >  Thereupon  the  gentleman  said 
he  *w'/jce  if^/ftt  hjs  dream.     I  told  birn  he  ought  to  have  known  at 
ou'  K  iu'4\  \\  was  x^iKZin.  \jt^.z^iht  ga«  men  do  not  go  to  that  country. 
/  tf'iU  ^ey;tJemeri.  y</»j  rnay  have  a  pleasant  visit  to  our  city.  We  are 
yhfi  t/y  ^iJ^ve  y^jn  visit  us,  and  »hall  endeavor  lo  give  you  of  our  best. 
Whew  yvj  have  gotten  thr</ugh  with  your  business  meetings  we  want 
t//  tUow  yon  ar^nd  the  country.  We  have  no  town  lots  for  sale  here. 
All  the^e  hill  t//ps  that  I  have  sp'^ken  aly>ul  have  been  converted  into 
xirnwh^.rty  pat/,hes,  fruit  farms,   etc.,   and  are  very  productive  and 
\ff'A\iH\t\':,  stud  the  owners  of  tbern  do  not  want  to  sell  any  town  lots. 
W*:  ';in,  therefore,  offer  you  a  disinterested  welcome.     We  assure 
yon  w*:  \fj:\  highly  cor/jplirnented  with  having  you  meet  here  for  the 
holdin;(  of  your  ^.onvention  for  the  first  time  south  of  the  Ohio  river. 
I  thauk  you,  gentlemen,  for  your  kind  attention.   (Applause.) 

f:APT.  WHITE'.S  RESPONSE. 

'\  Hf,  iVK'.ii;KN'i — I  will  call  ufM>n  one  of  our  mutual  friends  to 
tt',k\tow\  to  f  iovcrnor  F>ans — a  gentleman  who  needs  no  introduction 
to  you  — raptain  William  Henry  White,  of  New  York.     (Applause.) 

Tai'/.  Willi k — f^iovcrnor,  it  is  a  very  grateful  duly,  in  behalf  of 
thin  Aiitior  iatioMf  to  acknowledge  the  welcome  which  you  phrased  so 
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courteously,  and  to  say  to  you  that  if  you  are  glad  to  see  this  Asso- 
ciation south  of  Mason  and  Dixon's  line,  we  are  glad  to  be  here. 
We  came  here  with  a  firm  belief  in  the  hospitality  of  the  Southern 
people.  We  have  tested  it  in  many  ways  and  at  many  times,  and  it 
has  never  failed  us.  When  we  tried  to  come  here  some  years  ago 
we  were  not  quite  so  welcome  as  we  are  now ;  still  they  were  as  warm 
in  their  greeting  then  as  you  have  been  to-day.  These  hilltops, 
which  have  their  historic  associations  for  the  Southern  people  to 
which  you  have  referred,  have  also  historic  associations  for  us  who 
come  from  the  North  and  from  the  West.  But  to-day  we  have  come 
here  on  a  mission  of  peace.  We  have  come  here  to  consult  among 
ourselves  how  we  can  best  "do"  the  consumers;  to  find  out  some 
means  by  which  the  gas  meter  may  be  put  upon  expeditious  rollers — 
we  want  ball  bearings  and  pneumatic  tires  for  our  meters ;  and  it  is 
the  sole  object  of  this  convention  to  ascertain  the  most  easy  way  to 
accomplish  this  end.  I  say  this  to  you  the  more  frankly  because  I 
understand  that  among  the  many  honors  which  have  come  to  you, 
you  are  also  a  gas  man,  and  can,  therefore,  sympathize  with  us  in  our 
high  ambitions.  (Applause.)  It  is  also  a  very  agreeable  thing  to 
feel  that  this  body  of  men,  coming  as  they  do  from  various  and  scat- 
tered parts  of  the  country,  can  come  together  in  the  same  place,  and 
there  be  heartily  welcomed  in  the  name  of  the  people,  welcomed  in 
the  name  of  the  community,  and  by  the  men  who  govern  them.  For 
we  are,  after  all,  men  so  closely  in  touch  with  the  public  affairs  of  the 
various  cities  wherein  we  serve  the  public  that  we  feel  that  we  too  are 
part  of  the  public  machinery  of  each  of  those  cities.  We  are  cer- 
tainly a  part  of  the  police  force,  because  we  furnish  the  light  that 
enables  the  policemen  to  do  their  duty,  and  to  warn  off  the  rascals 
who  would  rob,  murder  or  burn.  Therefore,  the  gas  company  becomes 
a  part  of  the  police  machinery  of  each  town.  Our  mission  to  you  at 
this  time  is  one  of  peace,  and  I  assure  you  we  are  delighted  to  recog- 
nize the  great  and  marvelous  growth  of  the  city  of  Chattanooga.  We 
are  able  to  recognize  in  it  that  New  South  which  is  to  us  men  of  the 
North  one  of  the  choicest  results  of  the  war.  In  that  New  South  we 
recognize  the  fact  that  in  ending  that  terrible  strife  we  did  not  destroy 
the  South ;  we  found  a  sleeping  princess  and  we  simply  kissed  her, 
and  wakened  her  to  a  new  life  ;  and  the  whole  South  now  sees  greater 
beauty  in  the  paths  of  peace,  and  greater  beauty  in  the  work  of  the 
farm  than  she  ever  did  in  the  days  of  slavery.  She  has  learned  that 
there  is  a  dignity  in  personal  labor  which  she  never  recognized  be- 
fore. She  has  come  to  recognize  the  fact  that  a  man  who  with  brain 
and  hand  seeks  to  win  from  the  soil  his  day's  wages,  who  gathers 
about  him  as  helpers  his  fellowmen,  and  pays  them  honestly  for  an 
honest  day's  work,  has  learned  the  lesson  that  money  and  power  are 
the  results  only  of  man's  honest  endeavor,  and  that  no  community 
grows  unless  its  men  are  free  to  labor  for  themselves.     And  this  New 
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South  now  grows  like  a  beautiful  flower,  because  she  has  now  learned 
the  lesson  of  the  dignity  of  human  labor.  But  I  want  to  say  for  my- 
self, even  though  I  do  not  voice  these  other  men  here  about  me,  who 
with  me  did  their  feeble  share  during  that  war,  that  I  do  not  look 
with  pleasure  upon  the  establishment  of  this  great  military  park ;  I 
am  glad  that  there  is  but  one  such  in  the  world,  and  I  would  to  God 
that  there  were  none.  This  little  family  fight  of  ours  is  done.  When 
it  was  over  we  shook  hands  and  went  our  way  to  our  homes — to  deso- 
lated homes  in  many  cases ;  to  stricken  homes  in  all  cases.  I  would 
to  God  that  then  and  there  the  war  had  ended ;  that  there  were  no 
battle  flags  with  the  names  of  hard-fought  fields  upon  them  and  no 
picture  such  as  is  upon  this  hilltop  here,  recalling  to  memory  the  bit- 
terness of  that  strife.  Rather,  in  God's  name,  let  it  end  forever  and 
let  us  be  brothers  forever.  This  may  not  be  a  popular  sentiment ; 
but  as  I  grow  older  and  as  these  men  about  me  grow  older,  our  hearts 
soften  more,  and  we  look  further  than  to  the  dreadful  days  that  are 
ended,  and  we  want  never  to  bring  back  to  our  minds  their  bitterness. 
Let  us  look  at  the  national  cemetery  as  a  relic ;  let  the  great  museum 
at  Washington  be  the  storehouse  for  forgotten  arms,  and  let  those  of 
us  who  faced  each  other  upon  these  deadly  fields  take  the  bitterness 
out  of  our  hearts.  Let  us  spread  the  asphodels  of  forgiveness  over 
all  sad  memories,  and  look  forward,  one  and  all,  to  the  great  pur- 
pose of  making  this  our  great  country,  the  country  of  the  world. 
(Applause.) 

The  President — According  to  our  by-laws,  next  in  order  would  be 
the  calling  of  the  roll  and  the  reading  of  the  minutes  of  the  last  meet- 
ing. Unless  there  is  some  objection  expressed,  we  will  postpone  the 
calling  of  the  roll  until  to-morrow  morning,  and  dispense  entirely  with 
the  reading  of  the  minutes — thus  following  the  usual  course  in  that 
matter  in  the  past.  If  there  is  no  objection  that  procedure  will  be 
taken.     The  next  thing  in  order  will  be  the  reading  of  the 

PRESIDENT'S  ADDRESS. 

The  President  called  First  Vice-President  Odiorne  to  the  chair, 
and  read  the  following  address : 

Gentlemen  of  the  Western  Gas  Association :  When  we  decided, 
one  year  ago,  to  hold  our  nineteenth  annual  meeting  on  the  summit 
of  grand  old  Lookout  Mountain,  doubts  and  misgivings  arose  in  some 
of  our  minds  as  to  the  wisdom  of  such  location.  We  had  never,  save 
in  one  instance,  assembled  in  annual  convention  south  of  the  Ohio 
river,  and  the  extreme  southern  border  of  Tennessee  seemed  so  far 
away  from  what  had  heretofore  been  considered  our  territory  proper, 
that  not  a  few  of  us  shook  our  heads,  fearing  that  perhaps  a  mistake 
had  been  made  in  deciding  to  wander  so  far  from  the  land  that  had 
given  our  Association  birth  and  in  venturing  into  fresh  fields  and  un- 
tried pastures.     Although  these  words  are  written  in  advance  of  our 
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meeting,  and  the  writer  has  no  means  of  knowing  whether  good  and 
sufficient  cause  existed  for  fearing  that  the  success  of  our  nineteenth 
annual  may  have  been  endangered  by  the  choice  of  this  distant  spot 
for  holding  our  reunion,  yet  I  venture  the  hope  and  hazard  the 
prophecy  that  no  mistake  was  made  when  we  voted  to  meet  on  the 
beautiful  and  historic  heights  of  Lookout  Mountain. 

Before  proceeding  with  the  address,  I  trust  that  you  will  pardon 
me  if  I  say  a  few  words  in  praise  of  the  Western  Gas  Association  ;  for 
the  subject  is  one  which  is  dear  to  my  heart,  and  grows  dearer  still 
as  time  rolls  on  and  we  both  grow  older.  \  ou  have  not  forgotten 
that  for  twelve  years  you  honored  me  with  what  I  then  deemed,  and 
still  consider,  the  highest  gift  that  it  lay  within  your  power  to  bestow — 
the  Secretaryship  of  your  Association.  In  accepting  the  Presidency, 
I  feel  that  I  have  been  well-nigh  reduced  to  the  ranks ;  but  those  were 
your  orders,  and  there  seemed  nothing  left  for  me  to  do  but  to  obey 
them. 

While  the  Western  Gas  Association  is  sectional  in  name,  it  is  in  its 
name  only  that  sectionality  exists.  Its  field  of  membership  is  as  broad 
as  the  continent,  and  reaches  from  the  Great  Lakes  to  the  Gulf.  It 
has  extended  its  ever-widening  grasp  across  the  Canadian  border  and 
gathered  within  its  ranks  a  few  of  our  cousins  from  the  New  Dominion, 
and  we  hope  to  have  them  all  on  our  ever-lengthening  roll  book  by 
and  by.  It  has  the  name  of  one  of  England*s  greatest  gas  engineers 
on  its  membership  list ;  and  while  it  is  quite  true  that  the  member  in 
question  became  an  English  resident  after  he  had  joined  the  Western 
Gas  Association,  he  is  none  the  less  a  great  gas  engineer  for  that. 
When  one  consults  our  membership  list  and  finds,  to  his  surprise, 
that  we  number  more  members  from  New  York  than  from  Indiana, 
and  from  Pennsylvania  than  from  Missouri,  he  may  be  inclined  to 
wonder  if  our  name  may  not  be  a  misnomer,  and  if  it  would  not  be 
well  to  change  it.  But  it  is  a  good  old  name,  and  for  the  sake  of  the 
fond  memories  attached  to  it,  if  for  no  other  reason,  the  writer,  for 
one,  would  prefer  to  retain  it. 

During  my  long  term  of  service  as  your  Secretary,  the  one  distin- 
guishing feature  of  our  membership  which  has  ever  impressed  me  the 
most  deeply,  the  one  which  has  always  stood  out  high  and  clear  above 
all  others,  has  been  the  feeling  of  intense  devotion  and  unwavering 
loyalty  which  our  members  have  unceasingly  shown  to  their  Associa- 
tion. We  have  at  all  times  pulled  together,  and  to  the  best  of  our 
judgment,  for  the  Association's  good.  True,  we  have  not  always  fol- 
lowed certain  lines  which  might  have  best  pleased  a  small  minority, 
and  for  our  deviation  from  those  lines  we  have  incurred  hostile  criti- 
cism ;  but,  nevertheless,  we  have  honestly  tried  to  work  for  the  best  in- 
terests of  the  Association,  as  we  saw  them.  If  we  have  sometimes 
made  mistakes,  it  has  not  been  because  of  any  lack  of  persistent  and 
well-intended  effort.     No  factions  can  ever  enjoy  a  more  than  fleeting 
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existence  where  such  a  feeling  prevails,  nor  discord  arise  to  provoke 
a  long-continued  breach  of  harmony.  While  such  a  spirit  exists  we 
need  have  no  fears  that  decadence  and  disruption  are  possible. 

To  those  having  the  good  of  our  Association  at  heart  the  query  has 
often  arisen,  *^  Has  our  organization  met  with  the  intent  of  its 
founders?  "  My  reply  to  this  would  be  that,  while  in  some  ways  it 
may  not  have  done  so,  yet  even  an  approach  to  a  condition  of  ideality 
in  the  conduct  of  the  affairs  of  any  Association  is  an  impossibility  in 
the  case  of  an  organization  which  meets  but  once  in  twelve  months, 
whose  Directors  assemble  but  once  in  the  same  length  of  time,  whose 
Secretary  is  often  engrossed  with  the  cares  and  perplexities  of  his 
own  business,  and  who  is,  moreover,  handicapped  by  a  lack  of  funds 
with  which  to  carry  out  many  of  the  ideas  which  impress  him  as 
being  worthy  of  adoption.  Under  these  circumstances  it  does  not 
seem  fair  or  generous  to  harshly  criticise  our  Association's  past  record. 

One  of  our  greatest  needs,  to  the  writer's  mind,  is  the  publication 
of  bound  copies  of  the  proceedings  of  our  annual  meetings  for  gratui- 
tous distribution  amongst  our  members.  There  is  but  one  difficulty 
standing  in  the  way  of  such  publication,  and  that  is  a  lack  of  funds ; 
and  the  only  reason  why  a  lack  of  funds  exists  is  because  of  our  large 
delinquent  list.  A  delinquent  list  is,  perhaps,  a  necessary  adjunct 
to  all  associations,  but  it  seems  to  me  that  ours  is  larger  than  it  should 
be.  The  most  provoking  feature  of  the  matter  is  that  this  delin- 
quency arises,  not  from  any  general  inability  of  those  who  are  in 
arrears  to  pay  their  dues,  but  from  unthinking  and  unpardonable 
carelessness.  Many  who  are  least  able  to  meet  their  yearly  payments 
are  the  promptest  to  discharge  their  obligations  to  our  Association. 
There  are  some,  it  is  true,  who  may  have  been  unfortunate,  and  to 
whom  an  annual  assessment  of  ^5  is  possibly  burdensome,  but  it  is 
not  in  their  direction  that  these  remarks  are  leveled.  It  is  to  those 
who  can  pay  and  don't  that  I  refer.  I  do  not  know  that  anything 
can  be  done,  more  than  has  already  been  tried,  to  remedy  this  unsat- 
isfactory condition  of  affairs  ;  but  if  anyone  can  suggest  a  cure  for  the 
evil,  he  will  find  our  Secretary  ready  and  willing  to  co-operate  with 
him  in  administering  the  remedy. 

There  is  a  growing  feeling  on  the  part  of  a  number  of  our  mem- 
bers, the  writer  included,  that  the  method  by  which  our  officers  are 
chosen  is  not  the  best  or  fairest  that  could  be  devised.  Heretofore 
the  selection  of  your  officers  has  always  been  made  by  a  committee 
appointed  by  your  Chairman,  to  whom  such  power  was  delegated. 
This  plan  of  conducting  an  election  savors,  to  the  writer's  mind,  too 
much  of  a  cut-and-dried  affair,  and  is  certainly  one  in  which  the 
Association  itself  does  not  sufficiently  participate.  While  it  is  true 
that  the  Association  retains  the  power  to  reject  the  report  of  its  com- 
mittee, yet  such  action  has  never  been  taken,  and  doubtless  never 
will  be.     I  do  not  know  that  our  nominating  committees  of  the  past 
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have  ever  flown  in  the  face  of  your  wishes,  but  if  they  ever  should  do 
so,  which  is  not  impossible,  he  would  be  a  bold  man  indeed  who 
would  take  the  lead  in  battling  against  the  adoption  of  the  commit- 
tee's report.  I  think  that  the  officers  of  our  Association  should  be 
chosen  by  ballot,  and  those  who  receive  a  majority  of  the  votes  so 
cast  should  be  declared  our  duly  elected  officers  for  the  following 
year.  An  election  to  office  coming  in  this  way,  by  a  majority  of  the 
vote  of  the  whole  Association,  must  certainly  be  of  a  more  gratifying 
character  than  when  tendered  in  the  form  of  a  committee's  report. 
I  have  heard  but  two  objections  to  this  method  of  holding  our  elec- 
tion, neither  of  which  to  me  seems  deserving  of  serious  considera- 
tion. First,  that  too  much  time  would  be  required  by  the  adoption 
of  the  plan  suggested;  and,  second,  that  some  bitterness  of  feeling 
might  be  engendered  by  the  rivalry  which  would  ensue  by  balloting 
for  two  or  more  candidates  for  the  same  position.  In  reply  to  the 
first  objection,  I  would  suggest  that,  if  deemed  advisable,  an  even- 
ing session,  which  need  not  be  long  and  which  would  prove  anything 
but  tiresome,  might  be  set  aside  for  the  purpose ;  and  I  believe  we 
would  find  that  the  proposed  plan  for  conducting  our  annual  elections 
would  impart  life  and  zest  to  this  feature  of  our  conventions  such  as 
we  have  never  enjoyed.  The  second  objection  does  not  impress  me 
as  being  at  all  weighty.  Gas  men  are  proverbially  generous  and  good- 
natured,  and  until  the  experiment  has  been  tried,  and  it  has  been 
shown  that  I  am  wrong  in  my  prediction,  I  cannot  believe  that  there 
is  one  amongst  us  who  will  feel  aggrieved  at  defeat. 

According  to  the  latest  information  that  I  have  upon  the  subject, 
there  are  422  gas  companies  in  those  States  lying  west  of  the  Alle- 
gheny Mountains,  not  including,  however,  those  of  the  Pacific  Slope, 
and  which  may,  therefore,  be  called  '*  Western."  But  105  of  these 
companies  are  represented  on  our  roll-book.  Considering  the  number 
of  said  companies  and  the  magnitude  of  their  invested  capital,  this  is 
not  a  gratifying  showing.  I  can  only  ascribe  such  a  condition  of 
affairs  to  the  dense  conservatism  that  still  prevails  in  some  circles  of 
the  gas  industry,  and  not  to  a  spirit  of  small  and  narrow-minded 
economy  which  refuses  to  expend  the  trifling  annual  sum  required  to 
send  representatives  of  these  companies  to  our  Association  meetings. 
It  is  idle  to  review  the  benefits  which  are  to  be  derived  from  an 
attendance  upon  Gas  Associations.  These  are  so  well  recognized 
and  so  thoroughly  established  that  their  recapitulation  is  superfluous. 
I  do  not  claim  that  a  man  cannot  be  a  good  gas  engineer  who  fails  to 
attend  the  meetings  of  the  Western  Gas  Association,  but  I  contend 
that  he  will  be  a  better  one  as  the  result  of  such  attendance. 

During  the  many  years  which  I  had  the  honor  of  serving  you  in 
the  capacity  of  Secretary,  I  was  often  amused  by  the  reasons  advanced 
by  certain  members  of  our  fraternity  for  their  inability  to  be  present 
at  our  meetings.     In  95   per  cent,  of  the  cases,  the  excuse  offered 
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longer  and  happier  lives  if  we  could  but  acquire  more  deliberate 
methods.  We  have  something  to  learn  in  this  respect,  and  perhaps 
in  others,  from  our  brethren  across  the  water ;  but  it  is  to  be  feared 
that  many  of  us  will  have  learned  our  lesson  only  when  we  are  too  old 
and  worn  out  to  profit  by  it. 

It  will  be  remembered  that  at  our  Chicago  meeting  three  years  ago 
we  adopted  a  revised  Constitution  and  By-laws,  which  we  then  thought 
would  long  meet  our  requirements  without  further  alteration  or 
amendment.  There  is  one  provision  in  our  present  Constitution, 
however,  which  does  not  cover  the  point  it  should,  nor  which  its 
framers  intended.  I  refer  to  Article  I.,  Section  1,  which  reads  as 
follows :  ''  Only  officers  and  regular  employees  of  gas  companies  shall 
be  eligible  for  active  membership.**  According  to  the  paragraph  in 
question,  no  one,  unless  he  is  an  officer  or  employee  of  a  gas  com- 
pany, can  become  an  active  member  of  the  Western  Gas  Association. 
No  gas  engineer,  be  he  ever  so  able  or  thoroughly  equipped  for  the 
adornment  of  his  profession,  can  join  our  ranks  as  an  active  member, 
unless  he  is  at  the  same  time  an  officer  or  employee  of  a  gas  com- 
pany. Having  a  certain  case  in  mind  where  the  point  referred  to 
bears  heavily  against  the  eligibility  of  one  of  the  leading  gas  engineers 
of  the  country,  I  naturally  feel  strongly  upon  the  subject,  and,  there- 
fore, urge  upon  you  to  so  modify  the  objectionable  paragraph  as  to 
make  it  comply  with  the  intent  of  its  framers  and  the  best  interests  of 
our  Association. 

Some  years  ago  we  used  to  watch  with  no  little  interest  the  result  of 
the  experiment  which  was  being  tried  in  the  State  of  Massachusetts  in 
the  matter  of  the  practical  working  of  its  Gas  and  Electric  Light 
Commission.  Those  of  us  who  have  enjoyed  the  pleasure  of  perusing 
the  admirable  annual  reports  of  said  Commission  cannot  but  be  favor- 
ably impressed  with  the  perfection  of  its  work,  the  nicety  and  thorough- 
ness of  details  which  mark  the  Commission's  operations,  the  fairness 
with  which  corporations  are  dealt  and  the  protection  which  is  secured 
to  them  against  unwarranted  and  illegitimate  competition.  If  a  Gas 
Commission  is  a  good  thing  in  the  Commonwealth  of  Massachusetts, 
why  should  it  not  be  an  equally  desirable  one  in  the  State  of  Illinois  or 
Tennessee?  The  principle  upon  which  the  appointment  of  a  Com- 
mission is  based  would  apply  in  one  case  as  well  as  in  another,  while 
its  practice  should  be  attended  with  the  same  beneficent  advantages 
both  to  the  lighting  companies  and  their  customers.  Given  a  com- 
mission of  e(|ually  honorable  and  upright  men  as  those  who  compose 
the  Massachusetts  Board  (although  these  might  not  be  the  kind  who 
would  receive  appointment  in  some  of  our  Western  States),  and  it 
would  seem  that  the  outcome  of  their  administration  must  be  eciually 
satisfactory.  There  are,  it  is  true,  a  few  requirements  exacted  from 
lighting  companies  with  which,  at  first  glance,  it  might  seem  dis- 
agreeable and   troublesome   to  comply,  but  these  appear  to   be   so 
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overshadowingly  offset  by  the  advantages  gained,  that  there  would 
seem  to  be  no  question  as  to  the  benefits  which  would  accrue  to  the 
lighting  corporations  affected  by  the  change.  For  example,  a  cer- 
tain gas  company  in  the  State  from  which  the  writer  hails,  has  for 
some  years  been  operating  an  electric  light  plant  with  but  a  modest 
profit,  when  it  had  the  entire  field  to  itself.  Its  rates  were  pro- 
nounced reasonable,  even  by  those  most  exacting  of  all  critics,  its 
customers ;  its  capacity  was  at  all  times  in  excess  of  the  business 
which  it  was  called  upon  to  perform,  and  its  services  as  good  as  it 
was  possible  for  any  company  to  render.  Notwithstanding  all  this, 
a  franchise  was  secured  for  the  asking  by  a  would-be  competing  elec- 
tric light  and  power  company ;  its  plant  was  speedily  erected  and 
trade  promptly  solicited.  Such  business  as  was  obtainable  was 
necessarily  taken  at  prices  so  low  as  to  leave  no  room  for  the  smallest 
margin  of  profit.  What  will  be  the  final  result?  History  has  a  way 
of  repeating  itself  in  gas  and  electric  warfare,  much  as  it  has  in  other 
fieldn,  and  the  inevitable  end  must  be  that  the  weaker  company  will 
be  for^^d  u>  the  wall,  while  the  stronger  must  continue  in  business 
with  no  'Mzuct  of  realizing  any  profit  from  its  invested  capital  during 
the  f^fhUnni^nce  of  the  strife.  The  public  may  for  a  time  be  the  gainer, 
but  vy'/n^r  Of  later  a  restoration  of  rates  to  a  living  price  must  be 
mad*:  and  the  public's  gain  is  one  of  comparatively  brief  duration. 
Had  th^r<^  ^ecn  a  Gas  and  VAccU'ic  Light  Commission  in  the  State 
whtT*:  tb.«i  orrrjrrcd,  such  a  condition  of  affairs  would  have  been  un- 
likely to  nm^..  Ffarl  the  administration  of  the  original  company 
been  surh  a<»  to  meet  with  the  commission's  approval,  the  latter 
would  have  exer^  \%nf\  its  authority  in  affording  it  the  protection  to 
which  it  was  entitled,  and  at  the  same  time  rendered  an  act  of  kind- 
ness to  those  who  were  seeking  to  embark  in  a  business  of  which 
they  knew  little  or  nothing,  and  the  investment  of  whose  capital 
therein  meant  its  partial  or  entire  loss  from  the  start. 

There  seems  to  be  a  growing  tendency  in  the  direction  of  the 
formation  of  State  Associations,  and  while,  in  some  ways,  there  is 
much  to  be  said  in  favor  of  the  institution  of  such  organizations,  there 
is  some  reason  for  fearing  that  they  might,  if  conducted  on  present 
Association  lines,  not  be  productive  of  benefit  either  to  themselves  or 
to  the  two  large  Gas  Associations  of  the  country.  The  State  of  Ohio 
has  been  so  singularly  successful  in  its  efforts  to  maintain  a  Gas  Asso- 
ciation that  the  temptation  to  try  to  follow  in  its  footsteps  appears  to 
be  having  its  effects  in  other  localities.  But  it  should  be  borne  in 
mind  that  what  the  great  State  of  Ohio  can  accomplish  with  compara- 
tive ease  might  be  found  impracticable  in  other  States  less  advantage- 
ously endowed.  With  but  three  or  four  exceptions,  Ohio  has,  in 
proportion  to  its  area  and  population,  a  greater  number  of  gas  com- 
panies than  any  other  State  in  the  Union.  It  is  gridironed  by  a  net- 
work of  railways ;  hence  any  one  of  its  leading  cities  can  be  reached 
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within  a  few  hours  from  its  furtherest  borders.  As  one  of  the  pioneers 
of  State  Associations,  its  members  are  loyal  to  the  core,  and  are  at 
all  times  quick  and  eager  to  further  their  Association's  advancement. 
It  is  very  doubtful  if  there  is  another  State  in  the  country  which  could 
effect  an  organization,  and  conduct  it  on  the  same  lines  as  does  the 
**  Ohio,"  and  meet  with  anything  like  the  same  successful  results. 
Yet,  nevertheless,  I  am  an  advocate  of  the  formation  of  a  certain  kind 
of  State  Association,  but  would  not  have  it  used  as  an  agency  for  the 
discussion  of  those  subjects  having  a  bearing  on  the  manufacture  and 
distribution  of  gas.  My  idea  would  be  that  the  gas  companies  of 
each  State  should  organize  as  a  body  for  mutual  protection,  princi- 
pally from  vicious  legislation,  and  for  using  their  influence  in  secur- 
ing the  appointment  of  gas  commissions  in  their  respective  communi- 
ties. Even  those  State  legislators  of  the  honest  class  have  strange 
ideas  of  their  duties  to  their  constituents  when  they  undertake  to 
frame  etiactments  relative  to  their  ideas  of  handling  gas  companies. 
In  support  of  this  assertion,  I  herewith  read  by  their  titles  a  few  of 
the  bills  which  were  presented  at  the  last  session  of  the  Legislature 
of  the  State  of  Illinois : 

'*  House  Bill,  No.  6i.  To  enable  cities  to  construct,  lease  and 
contract  for  gas  and  electric  light  plants,  and  to  pay  for  the  same  by 
special  taxation." 

"^  House  Bill,  No.  169.  Authorizing  cities  to  establish  gas  plants 
for  the  manufacture  and  sale  of  gas  to  the  inhabitants  thereof,  and  to 
levy  and  collect  a  general  tax  to  pay  for  the  same." 

'*'  House  Bill,  No.  299.  Compelling  gas  companies  to  lay  mains 
when  and  wherever  ordered  by  the  City  Council  and  to  put  in  service 
pipes  free  of  charge." 

"  House  Bill,  No.  305.  To  prohibit  gas  or  electric  light  compan- 
ies from  demanding  a  deposit  from  customers  to  secure  payment  of 
bills." 

^^  House  Bill,  No.  534.  Regulating  the  sale  of  illuminating  gas, 
candle  power,  etc.,  and  fixing  the  rate  to  be  charged  for  the  same." 

*'  House  Bill,  No.  565,  provides  that  'Any  person  or  corporation 
manufacturing  or  selling  gas  to  private  consumers  shall,  on  demand 
of  his  or  its  customers,  place,  with  all  connections  for  its  use  where 
said  customer  may  direct,  in  a  reasonable  and  convenient  place  of 
access,  and  furnish  free  of  charge,  a  prepayment  meter.  If  any  per- 
son or  corporation  aforesaid  shall  violate  the  provisions  of  this  section, 
he  shall,  for  every  such  offence,  forfeit  and  pay  to  the  person 
aggrieved  the  sum  of  $200,  said  sum  to  be  recovered  by  action  of 
debt  in  any  court  of  competent  jurisdiction.'  " 

State  Associations  can  do  much  to  check  the  passage  of  enactments 
such  as  those  above  enumerated,  and  the  various  members  of  the 
same  may,  at  times,  be  of  material  assistance  to  one  another  in  ways 
that  will  readily  suggest  themselves  to  you.     But,  as  previously  indi- 


26 

cated,  I  should  be  loath  to  see  organizations  formed  which  might  de- 
tract from  the  interest,  or  possibly  jeopardise  the  existence  of  the  two 
large  Associations  of  the  country.  That  the  American  and  Western 
Associations  have  fields  of  usefulness  peculiar  to  themselves,  you  must 
all  admit.  An  attendance  upon  their  annual  meetings  enlarges  the 
scope  of  the  gas  man's  horizon.  We  meet  our  friends  and  brother 
gas  men  from  evel-y  section  of  our  broad  land,  and,  in  the  hearty 
hand-grasp  which  they  accord  us,  we  recognize  the  fact  that  we  are 
surrounded  by  associates  who  are  always  willing,  and  often  able,  to 
assist  us  in  the  removal  of  some  stumbling  block  which  may  have 
crossed  our  path.  Who  is  there  among  you  who  does  not  feel  the 
better  for  personally  knowing  one  another?  At  our  annual  reunions 
we  form  friendships,  as  well  as  acquire  information,  which  are  as  last- 
ing as  life  itself.  While  we  meet  but  once  each  year,  yet  so  much 
happens  during  those  three  busy  days  of  our  annual  conventions  that 
the  imprint  of  each  yearly  gathering  is  so  strong  and  enduring  as  to 
be  almost  indelible  for  the  twelve  months  which  follow. 

At  the  outset  of  the  preparation  of  this  address  the  writer  was  much 
struck  with  the  force  of  the  following  paragraph,  culled  from  a  recent 
number  of  one  of  our  gas  journals :  '•  The  usual  task  set  for  himself 
by  an  Association  President  is  the  resume  of  the  general  gas  situa- 
tion, with  comment  upon  that  which  is  already  known  and  informa- 
tion regarding  that  which  is  new ;  and  in  this  task,  growing  each  year 
more  hopeless,  he  always  has  the  editor's  sincere  sympathy,  if  not 
that  of  the  entire  gas  fraternity.'* 

It  does  seem  a  task,  hopeless  to  the  verge  of  despair,  to  undertake  to 
tell  a  body  of  well  read  and  intelligent  gentlemen,  such  as  I  have  the 
honor  of  addressing,  anything  new  in  the  business  to  which  you  have 
devoted  your  entire  time  and  attention  during  the  twelve  months 
which  have  elapsed  since  we  last  assembled  as  an  Association.  Should 
I  attempt  to  enlighten  you,  either  ui)on  that  which  has  grown  old  and 
commonplace,  or  upon  that  which  is  new,  in  the  sense  that  it  has 
made  its  advent  since  the  adjournment  of  our  last  meeting,  I  feel  that 
I  would  be  offering  an  affront  to  your  patience  and  an  insult  to  your 
intelligence.  In  these  end-of-the-cenlury  days,  I  take  it  that  every 
gas  man  is  a  reader  of  at  least  one  of  the  technical  journals  of  the 
country  devoted  to  the  dissemination  of  knowledge  bearing  on  mat- 
ters gaseous  and  electrical.  In  addition  to  the  usual  literature  of  our 
profession,  the  proceedings  of  each  of  the  several  Gas  Associations  of 
our  country,  as  well  as  of  those  abroad,  are  faithfully  and  fully 
recorded  upon  the  j)agcs  of  these  puhlirations.  and  he  must  be  a 
careless  reader  indeed  who  has  failed  to  take  note  of  the  principal 
happenings  in  the  gas  world  since  we  last  assembled  in  annual  con- 
vention. The  papers  which  will  be  presented  for  your  consideration 
are,  without  exception,  of  a  charar  trr  whir:h,  with  their  accompany- 
ing discussion,  will  be  found   in  rlosc  touc:h  with  the  leading  up-to- 
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date  topics,  and  by  the  time  our  nineteenth  annual  meeting  shall  have 
adjourned  there  will  be  little  of  that  which  is  new  which  has  not  been 
more  or  less  elaborated  upon. 

There  are,  however,  two  or  three  matters  which,  with  your  per- 
mission, I  shall  briefly  touch  upon.  Now  and  then,  in  meteoric  fash- 
ion, a  rocket  flashes  across  the  gas  world's  sky,  and  for  a  time 
the  industries  which  we  represent  seem  to  stand  trembling  in  the 
balance.  We  fear  that  at  last  some  startling  invention  has  been 
made,  or  wonderful  discovery  unearthed,  which  is  about  to  revolu- 
tionize the  gas  business  of  the  world  as  we  have  known  it.  Some- 
times the  invention  possesses  conspicuous  merit,  or  has  a  field  of 
usefulness  peculiar  to  itself,  and  comes  to  stay.  More  frequently  its 
career  is  as  short-lived  as  its  advent  is  sensational.  Whether  the 
last  brilliant  illuminant  which  has  arisen  to  startle  the  gas  fraternity 
from  its  feeling  of  security  belongs  to  the  former  or  the  latter  class 
you  are  quite  as  capable  of  judging  as  I.  While  the  acetylene  flame 
is  white,  powerful,  and  in  some  respects  beautiful,  it  seems  at  least 
questionable  if  it  is  destined  to  be  the  light  of  the  future,  save  for  cer- 
tain uses  for  which  the  ordinary  illuminating  gas  has  never  claimed 
supremacy.  It  is  only  fair  to  add,  however,  that  we  should  not  be 
too  quick  to  underrate  the  possibilities  of  the  new  illuminant,  but  suf- 
fer Father  Time  to  ripen  our  experience  and  mature  our  judgment  as 
he  has  a  way  of  doing.  Perhaps  you  have  not  forgotten  that  we 
all  scoffed  and  jeered  at  water  gas  some  twenty  years  ago ;  but  we 
have  long  since  bravely  gotten  over  that.  When  the  electric  light 
first  diffused  its  brilliancy  in  our  larger  cities,  we  were  all  quite  sure 
that  it  could  never  come  into  general  use  as  an  illuminator.  The 
light  was  too  unsteady,  too  unreliable,  and,  above  all  else,  too  ex- 
pensive, we  said  ;  but  we  find  that,  in  spite  of  our  predictions,  we 
have  lived  to  see  the  electric  arc  forge  its  way  to  the  front  and  rele- 
gate our  time-honored  lamp-posts  to  the  scrap  pile.  But  however 
this  may  be,  the  fact  remains  that  despite  the  almost  countless  light- 
ing innovations  made  and  attempted,  and  notwithstanding  the  power- 
ful competition  of  the  electric  light,  the  use  of  coal  gas,  much  as  it 
was  first  commercially  made  nearly  a  century  ago,  and  water  gas 
manufactured  but  little  differently  from  the  method  adopted  by  Pro- 
fessor Lowe  many  years  later,  goes  on  forever  and  in  ever-increasing 
volume.  Here  and  there  may  be  found  a  gas  company  whose  sales 
have  fallen  off  during  the  past  year,  but  the  output  of  the  combined 
gas  companies  of  the  country  has  materially  increased.  Of  course, 
reduction  in  price  and  the  rapidly  increasing  demand  of  gas  for  fuel 
purposes  have  much  to  do  with  this  gratifying  condition  of  affairs  ; 
but,  nevertheless,  illuminating  gas  as  we  know  it  to-day,  and  as  our 
fathers  and  grandfathers  knew  it  before  us,  is  in  all  essential  respects 
the  most  popular  lighting  agent  that  the  world  has  ever  known,  and 
there  seems  no  present  reason  for  fearing  that  it  will  not  continue  to 


vs 


..  \..n\''i  ;>o]iularity  and  usri-.Tif*    :  r^:.:;^ 

.   .  ...    '.*  i'»  l^:';•.' .ippoars  to  be  as  \c\:'!.  .?  .re 
.   .....  ^i     '  :v  •'  I  :•.  %.i  .IS  long  as  we  cor.:. r. .it*  u^ 

,-.  .»;'i     ••.■••   ix'   '.ir.sniripal   office.     When 

.  ...■.-•I"  '1  -  •!  ■"■  •  •:\  j:vnernment,  when  the 

■ •••     '!     .   ■.  •■   'I  Ntnsc  in  the  selection  of 

.1.     •■■  1  :  ■  ••:   ••  •:   •"■:!•:»  MMlilieS.  It  Js  niv  l)e- 

.    .     i   '•:>  .'■i.'v.n  u  li»  ii  threatens  to  confis- 

......      M  •  M  r.-.»r'N        jiisN  .jiicsiion  will  never 

i.ii!  i''»"  ''xi!\'i  iiK-n  tn   JHiih  piirlics.  re- 
.  ,,.i..Mi.    t  il^v-  inou^h  interest  in  the  seler- 

lii'iU'  th»»M'  reforms   whirh    <an    be 

.....    i:i.l  «»!i  »hirrit(l  eflorl.     'Ihese  are  trite 
.  .    ».  i»  !«!,iv'  with  truth  as  tiiev  are  lacking 
.    ..V  ?!  Miil'lr  o|)ini(;n.  we  would  hear  even 
■  i'   ..i\  miNhip  if  we   would  do  more  to 
....:.  inus  with  our  municipalities.      If 
.    ,    ..*..  U-  i»l  ^as  at  as  low  a   price   as   we 
.    .     n  Mil   extensions   at   such    limes  and 
.   .     iiiJ  M-e  to  il  thai  no  complaint-,  can 
»     .  .  I '%  X- m  those  sr<  licMis  (»f  our  ten  iit'i  V 
».  ,1    he.   (nit.str ipped    onr   rap;i(  it\   i(; 
...  t.M\  lids  all.ivini.:  a  popular  cl.mior 
.  ,        .    ..iiniiM-i  need  nut  be  I  in-   personitl- 
,  .»     it.M  It,  t  d  In-  be  111'-  «-mbodiment  of 

.ikiiiih    ilnndil.  ;it   all  times,  try  to 
.;  ..ii.M«-:hip  til   hi'.  d>';din^s  with  his 
....»■.' II  \   llhil  li»    ■  ho'ild  stoop  to  do 
.     »    ,..l.  I  ti>  will  hi.  v\.iv  into  their  good 
,     ,     »,.     s   (li.iiiM.ihd  ;iiid-onc  liltle  meth- 
iti.t  ludil  lunibb-    |j'-  '  ;jn  scMiic   the 
,    ,.i  (if    pubbi    "Ml'  id-..  :ind  il  should 
,       t..  inh    *♦•  ic:j«Mi   t'l   ili«'ir  legitimate 
!t..iil.l   l>\    nil   III' .oi .   i":   overlooked, 
,.    ui«..>i    piilii  V   oil' ri    iii'rans  weal   or 
„.  n  «.i  l.ii  p  iiii  III'-  ndit  sifle  of  your 
.     ^     .11,1    Id'iidilv   vvill   .liii.'i  t    invariably 
...      .,  oi-Mflint    M|d»l-;  ;i  .    W'll     l^    iiidivid- 
..  .    u   (u.if     \\*\    !••    I'  '  '■'''■    I'-  "Iv  \ri  OL'ni- 
I    .  I  in  iiiiiii  p«iln  y  in  ''■  "1  of  .»  n.nrow 


I  ■  • 


!.».„.    i«  II. Mild  01  •  III  Ibif  ..fi'i  .ill  -.1^  ni.jy 

u|.i.  Mil.  \        'III'    ^Vi  I  •.."  il    burner  is 

.    '  I     III  I  nliil'    II   •■'  n"l   V  I  'b  in';ri'.fi.it«'l  lliat 

,      ^ij     .»,,  .  I  li|-lil  nl   tip    Pit. II'-.   ;'t   1  .Oil    ncjt 


29 

prepared  to  say  that  it  may  not  make  strong  inroads  into  the  domain 
now  occupied  by  the  arc  light.  If  the  Welsbach  burner  withstands 
the  test  for  summer  use  as  well  as  it  appears  to  have  withstood  that 
of  the  winter  months,  there  may  be  some  of  us  who  will  regret  having 
taken  down  our  old  lamp-posts  and  disposing  of  them  for  scrap-iron 
prices. 

Until  the  advent  of  the  Welsbach  lamp,  there  seems  to  have  been 
no  high  candle  power  gas  burner  which  succeeded  in  winning  its  way 
into  enduring  favor.  The  light  which  causes  the  least  trouble  to  the 
consumer,  the  one  which  requires  the  minimum  of  attention  on  the 
part  of  the  user,  and  can,  at  all  times,  be  brought  with  little  effort 
into  instant  requisition,  the  one  which  has  often  been  tried  and  never 
found  wanting,  is  the  ideal  light  of  the  general  public.  The  Siemens 
and  the  Lungren  burners,  the  albo-carbon  lamp,  and  others  at  one 
time  so  widely  known,  bad  all  run  their  brief  career  and  given  way 
to  the  flat  flame  burner  of  our  fathers,  when  the  Welsbach  suddenly 
jumped  into  that  popular  favor  which  it  is  destined  to  enjoy  until 
something  still  better  is  found  to  take  its  place.  In  spite  of  faulty 
mantles,  broken  chimneys,  and  the  annoyance  and  expense  oc- 
casioned by  their  restoration,  the  fact  that  the  incandescent  gas  bur- 
ner has  increased  the  light-giving  properties  of  ordinary  illuminating 
gas  three  or  four-fold,  easily  accounts  for  the  place  that  it  occupies  in 
popular  favor.  Taking  illuminating  gas  and  incandescent  electric 
burners  at  their  average  selling  prices,  and  not  overlooking  the  dif- 
ference in  their  candle  powers,  when  one  finds  that  he  can  purchase 
a  given  amount  of  light  by  the  use  of  the  Welsbach  burner  for  about 
one-sixth  of  the  money  that  he  would  have  to  pay  for  the  electric  in- 
candescent, we  can  readily  see  why  the  incandescent  gas  burner  has 
come  to  stay. 

The  matter  of  street  car  propulsion  by  means  of  the  gas  motor 
seems  to  lie  dormant  in  this  country,  and  the  strides  towards  its 
general  introduction  which  we  all  hoped  would  have  been  made  ere 
this,  have  by  no  means  been  realized.  The  subject  appears  to  have 
passed  beyond  the  experimental  stage  across  the  seas,  for  our  Ger- 
man brethren  have  conclusively  demonstrated  that  the  gas  engine  can 
be  successfully  and  economically  used  for  the  purpose  mentioned ; 
but  whether  its  advantages  over  the  electric  trolly  are  sufficiently 
great  to  enable  it  to  supplant  the  latter  in  course  of  time  is  a  question 
for  future  consideration  father  than  of  present  acceptance. 

In  the  good  old  days  of  $4  gas,  and  a  monopoly  of  street  lighting 
at  prices  which  would  now  seem  little  short  of  fabulous,  small  atten- 
tion was  paid  by  the  average  gas  manager  to  some  of  those  questions 
which  we  now  regard  as  of  high  importance.  Street  mains  were 
seldom  or  never  examined  for  leaks,  meters  once  set  were  allowed  to 
remain  without  inspection  until  they  finally  collapsed  from  the  effects 
of  rust  and  old  age,  while  ammoniacal  liquor  and  sometimes  coal  tar 
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were  allowed  to  find  their  untrammeled  way  to  the  nearest  creek  or  river. 
In  the  good  old  times  referred  to,  I  once  asked  the  superintendent  of 
a  company  whose  output  was  some  forty  or  fifty  millions  of  feet  per 
year,  how  much  his  loss  from  unaccounted-for  gas  amounted  to.  He 
replied  that  he  did  not  know  exactly,  yet  thought  it  was  anywhere 
from  twenty  to  thirty  per  cent,  but  that  this  was  entirely  immaterial, 
as  he  was  making  more  money  for  his  stockholders  than  they  knew 
what  to  do  with,  and  as  long  as  such  was  the  case  he  saw  no  sense  in 
looking  for  leaks  that  had  never  seemed  to  make  any  impression  on 
his  company's  earnings.  But  all  this  has  changed,  and  it  is  not 
unlikely  that  if  the  same  superintendent  had  undertaken  to  sell  his 
product  at  present  prices,  he  would  have  soon  awakened  to  the  fact 
that  the  necessity  had  arisen  for  a  more  rigid  inspection  of  his  street 
main  and  meter  departments. 

The  day  for  high  priced  gas,  like  the  day  for  high-priced  com- 
modities of  all  kinds,  has  vanished  never  to  return.  The  keen  com- 
petition of  other  illuminants,  in  which  for  household  use  the  efficient 
coal  oil  lamp  of  the  present  day  should  not  be  overlooked,  has  ap- 
prised gas  managers  of  the  fact  that  their  product  must  now  be  sold 
at  a  profit  for  considerably  less  than  its  cost  in  the  holder  a  score  of 
years  ago.  In  the  manufacture  of  coal  gas,  even  in  small  works, 
companies  now  realize  from  the  sale  of  their  residuals  alone,  from 
fifty  to  ninety  per  cent  of  the  cost  of  their  coal,  while  in  larger  works 
much  better  results  are  easily  obtainable. 

It  may  have  occurred  to  some  of  you  that  our  paper  list  on  this  oc- 
casion is  unusually  brief,  but  it  has  been  purposely  made  so  by  your 
Executive  Committee.  Experience  has  repeatedly  demonstrated  that 
our  two  days'  business  sessions  do  not  admit  of  that  thoroughness 
of  discussion  which  should  accomjiany  the  ])resentation  of  all  papers : 
and  when  the  number  of  addresses  is  as  high  as  ten  or  twelve,  as  has 
sometimes  been  the  case,  it  not  unfrecjuently  hapi)ens  that  lack  of 
time  precludes  the  reading  of  some  of  the  contributions,  save  by  their 
titles.  I  am  one  of  those  who  feel  that  much  is  due  to  the  author  of 
a  paper,  and  that  no  greater  affront  could  be  offered  him  than  to  pass 
the  essay  by,  upon  which  he  has  perhaps  bestowed  months  of  thought 
and  many  hours  of  good,  honest  labor,  with  the  briefest  possible 
notice.  For  these  reasons,  the  list  of  papers  for  this  meetinj^;  has 
been  limited  to  five  in  number,  and  the  names  of  the  authors  would 
indicate  that  what  we  may  have  lost  in  quantity  has  been  fully  com- 
pensated for  in  (juality.  In  making  reference  to  the  papers,  I  must 
not  omit  to  mention  that  exceedingly  valuable  feature  of  the  Western's 
programme,  the  '*  Wrinkle  I)ej)artment."  Wc  should  bow  our  ac- 
knowledgments to  its  able  and  indefatigable  editor,  who  has  done  so 
much  to  contribute  to  the  value  of  this,  as  well  as  of  former  meetings. 
I  hope  that  in  spite  of  the  counter  attractions  of  the  neighborhood, 
you  will,  when  the  time  arrives,  give  your  earnest  attention   to  the 
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authors  of  the  various  addresses,  who  have  so  kindly  consented  to 
contribute  to  your  entertainment  and  instruction,  and  that  you  will 
all  take  part  in  the  accompanying  discussions. 

There  is  a  feeling  on  the  part  of  some  of  our  members,  in  which  I 
may  here  remark  the  writer  does  not  share,  that  the  papers  which  are 
prepared  for  our  consideration  should  be  read  by  their  titles  only, 
the  idea  being  to  save  the  time  lost  by  reading  the  papers  themselves. 
The  addresses,  it  is  to  be  understood,  are  to  be  printed  and  dis- 
tributed in  advance  of  each  meeting.  This  suggestion  would  have 
much  to  commend  it  if,  in  practice,  certain  conditions  could  be  com- 
plied with ;  but  these  conditions  call  for  a  state  of  perfection  on  the 
part  of  gas  men  which,  good  as  they  are,  I  fear  they  will  never  attain. 
When  the  writers  of  the  various  papers  accede  to  the  request  of  their 
Secretary  and  send  him  their  manuscripts  on  the  date  which  he  has 
requested  (which  they  never  do),  when  our  members  read  the  papers 
in  advance  of  the  meeting  and  bring  their  copies  of  the  same  to  the 
convention  hall  (which  they  never  will),  then,  and  not  till  then, 
will  it  be  found  that  we  can  successfully  follow  in  practice  that  which 
is  so  undeniably  admirable  in  theory. 

It  is  with  a  feeling  of  profound  satisfaction  that  I  am  able  to  an- 
nounce that  death  has  made  no  inroads  upon  our  ranks  since  we  last 
assembled  in  annual  convention.  Our  membership  roll  appears  ex- 
actly as  it  did  one  year  ago,  so  far  as  a  call  from  the  Grim  Messenger 
is  concerned.  This  is  the  first  time  in  the  Association's  history  that 
a  period  of  twelve  months  has  rolled  by  and  left  us  with  unbroken 
front,  and  I  know  that  you  will  join  me  in  my  heartfelt  wish  that  it 
may  not  be  the  last. 

In  conclusion,  gentlemen,  I  thank  you  for  the  courteous  attention 
which  you  have  accorded  me  ;  and  in  the  subsequent  conduct  of  this 
meeting,  I  ask  the  same  gracious  forbearance  both  for  my  sins  of 
omission  and  commission  that  you  were  ever  ready  to  grant  me  dur- 
ing the  years  when  I  had  the  honor  of  occupying  your  Secretary's 
desk. 

The  Chairman — You  have  heard  in  the  President's  address  not 
only  much  information,  but  a  valuable  amount  of  excellent  advice. 
What  will  be  done  with  it?     What  is  your  pleasure? 

Mr.  Jenkins — I  think  I  voice  the  sentiment  of  every  man  in  this 
meeting  in  saying  that  we  have  listened  to  one  of  the  most  interest- 
ing, profitable  and  valuable  President's  addresses  that  has  ever  been 
delivered  before  the  Association.  In  order  that  the  matters  treated 
by  that  address  may  be  properly  brought  before  us,  I  move  that  it  be 
referred  to  a  committee  of  three,  to  be  appointed  by  the  Chair. 
(Carried.) 

The  Chairman — I  will  appoint  on  that  Committee  Messrs.  E.  H. 
Jenkins,  Walton  Clark  and  W.  M.  Eaton. 
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Secretary  Dunbar  read  the  report,  js  iollcir^. 

The  annual  meeting  of  the  Boani  of  Din^rrcre  :i  the  ''V-<ctm  1 1 
Association  was  held  at  q  p.m..  Tiesdav.  M^v  -  j    ir  '  v^'  , "     -/'*' 
Jjookout  Mountain.  Tenn..  and  vas  ca-!e»i  :o  :nier  bv  :he  ^--y  * 
Mr.  A.  \V.  Littleton.  The  following  memcers  :i  ::ie  Bcani  V-—'  -r^ 
ent:   I.  C.  Baxter.  Detroit.  Mich.:  Geo.  T.  Thcmcsvn.  nJ-v   v-rk 
City;  Wm.    SteinwedelL    Quincy.    III.:  \Vm.    M.-Icnalii.     L'aa^ 
S.  V. :  W.  M.   Eaton.  Jackson.  Mich.  :  Geo.   H.   K.ir:er"    \:D-cni* 
Pa-  ;  O.  O.  Thwing.  Milwaukee,  Wis.     On  mctcn   :r  Mr.  L'li.crie' 
the  following  papers  were  accepted  tor  presenu::.:[!  :c  the  osscc^iuon  ' 

"'Municipalities  vs.  Gas  Companies :  Their  RecrTrjci!  xi:ar«n<  ■" 
],y  General  A.  Hickenlooper,  Cincinnati.  O. 

-The  (.Alleged)  Law  of  Inverse  S^juares/'  by  Mr.  B.  E.  '."h.rLLir. 
St.  l-ouis,  Mo. 

*t  A  Few  Words  on  Naphthaline/*  by  Mr.  Foha  Gimrer.  Galv^cjQ. 
Texas. 

«-The  Future  of  the  Gas  Business  in  .Xmerica."  by  Mr.  M.  >. 
Orcenough.  Cleveland,  O. 

-  Self- Education  in  Gas  Engineering.**  by  Mr  Alex.  C.  H  1:2- 
phreys.  New  York  City. 

**  Wrinkle  Department,"  edited  by  Mr.  Geo.  T.  rhorjysv.-.  N-^ 

Vr>rk  T'lty. 

f  >n  motion  of  Mr.  Ba.xter,  it  was  carried  that  the  ho'.irs  ::  :  v  m. 
»nd  r  :.v>  »'.«•  l^e  selected  as  the  time  lor  convening:  the  iv.et:  :-^  ot 
the  Association. 

The  Ser rotary-Treasurer  read  the  following  report: 

Receipts, 

To  rn('rn!>cr«hip  fees ^     200.00 

•«   ;innn;il  rlucs 1,020  00 

•'  s;!lf  of  badges 3J-5*^^ 

"   b;il;inrc,rashon  hand.May  I,  1895       33i-5^'^ 

Disbursements, 

\\yj  S'Trrl;iry*H  s.Hary S     400.00 

'•   mnnlry  bills,  as  i)er  vouchers 1,005  80 

*'   b.iliin(r,<.'ishon  hand.  May  I,  1896       177.28 

Sr.583.0S 
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Membership,  May  i,  1895 - ^     269 

New  members  admitted  i8th  annual  meeting 20 

Dropped  for  non-payment  of  dues 15 

Resigned 4 


19 


Membership,  May  i,  1896 „. 270 

Badges  on  hand  May  i,  1895 10 

Purchased  May  2,  1895 30 
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Badges  on  hand  May  i,  1896 «.« 31 

The  President  appointed  the  following  committees : 

Auditing  Committee— Geo.  H.  Harper,  O.  O.  Thwing,  and  W. 
H.  Odiorne. 

On  Applications  for  Membership — Wm.  McDonald,  Geo.  T. 
Thompson  and  W.  M.  £aton. 

Mr.  Thompson  mdved  that,  in  recognition  of  his  valuable  services 
to  the  Association,  and  as  an  evidence  of  the  high  esteem  in  which  he 
is  held,  the  Board  recommend  the  election  of  Mr.  J.  B.  Howard  to 
Honorary  Membership  in  the  Western  Gas  Association.  The  motion 
was  unanimously  seconded,  and  put  and  carried. 

There  being  no  other  business,  the  Board  adjourned. 

The  President — What  action  will  you  take  in  the  matter  of  the 
report  of  your  Board  of  Directors? 

Mr.  Dunbar — I  move  the  adoption  of  the  report.     (Carried.) 
(Calls  for  '*  Uncle  Jerry.") 

THE  ELECTION  OF  MR.  HOWARD  TO  HONORARY 

MEMBERSHIP. 

The  President — We  shall  all  be  very  much  pleased  to  hear  from 
our  friend,  "  Uncle  Jerry  "  Howard. 

Mr.  Howard — Mr.  President  and  Gentlemen  of  the  Western  Gas 
Association :  I  assure  you  that  this  election  as  honorary  member  of 
your  Association  is  to  me  a  very  agreeable  surprise,  and  is  one  of  the 
happiest  events  of  my  life.  Any  words  from  me  would  but  faintly 
express  the  gratification  I  feel  in  acknowledgment  of  the  high  honor 
you  have  done  me  by  thus  promoting  me  to  the  position  of  life  mem- 
ber.    I  heartily  thank  you  for  your  kindness. 

The  President — I  am  sure  I  voice  the  sentiment  of  the  entire 
Association  in  saying  that  we  all  thoroughly  appreciate  the  value  of 
the  services  of  Mr.  Howard  to  this  Association  in  the  past  and  in 
the  present,  and  that  there  is  no  way  in  the  world  in  which  we  would 
not  compliment  him  that  laid  in  our  power.     (Applause.) 
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READING  THE  PAPERS. 

The  President — Next  in  order  is  miscellaneous  business.  If  there 
is  anything  of  that  kind  to  be  brought  before  us  we  will  consider  it 
now.  If  not,  perhaps  we  will  have  time  to  proceed  with  fhe  reading 
of  one  of  the  papers.  I  think  we  can  take  up  the  paper  by  Mr.  John 
Gimper,  and  finish  that  before  the  noon-day  recess.  Mr.  Gimper  is 
not  present,  and  the  Secretary  will  read  his  paper. 

The  Secretary  then  read  the  paper  by  Mr.  John  Gimper,  of  Gal- 
veston, Texas,  entitled 

A  FEW  WORDS  ON  NAPHTHALINE. 

At  the  late  meeting  of  the  New  England  Gas  Association,  the  sub- 
ject of  naphthaline  was  discussed,  and  while  the  subject  is  an  old  one 
it  is  as  interesting  as  ever,  for  its  problem  to  the  gasmaker  has  not  yet 
been  solved. 

The  consensus  of  opinion  at  that  meeting  seems  to  have  been  that 
the  changes  of  temperature  are  the  causes  of  naphthaline  troubles, 
and  that  if  we  could  reduce  the  temperature  of  the  gas  to  a  certain 
degree  before  it  reaches  the  holders  the  naphthaline  troubles  would 
be  avoided. 

After  an  intimate  acquaintance  with  naphthaline,  both  north  and 
south,  I  cannot  fully  share  those  opinions,  and  therefore  venture  to 
offer  a  few  suggestions.  I  think  my  friends  have  lost  sight  of  one 
important  fact  or  inducer  (if  I  am  permitted  the  term)  of  naphtha- 
line appearance,  namely,  '*  moisture." 

I  believe  it  will  be  admitted  by  every  gasmaker  that  we  cannot 
make  gas  without  having  moisture  in  it,  and  also  that  a  reduction  of 
temperature  means  a  corresponding  reduction  of  moisture  in  said  gas. 

When  Mr.  Sherman  used  water  for  condensation  of  47^  tempera- 
ture, he  condensed  moisture,  and  so  much  of  naphthaline,  that  he 
suffered  but  little  trouble  from  it  beyond  that  point.  I  believe  if  Mr. 
Sherman  had  been  able  to  take  out  all  the  moisture  and  leave  the 
naphthaline  in  the  gas,  he  would  not  have  had  any  more  trouble  than 
he  had  when  he  removed  both. 

To  prove  this  statement,  let  any  one  try  the  experiment  of  depriv- 
ing gas  of  all  its  moisture,  not  by  condensation  but  by  absorption 
with  caustic  lime  or  chloride  of  calcium,  and  then  subject  the  gas  to 
the  changes  of  temperature  which  ordinarily  produce  deposits  of 
naphthaline,  and  it  will  be  found  that  those  dej)osits  will  not  f«^rm  ; 
hence  it  is  evident  that  the  presence  of  moisture,  and  its  sudden 
reduction  into  liquid  form,  induce  the  na|)hthaline  to  go  with  it. 

Let  us  look  at  this  from  a  chemical  standpoint. 

The  destructive  distillation  of  coal  is  a  chemical  process,  but  the 
gases  formed  by  it  are  not  chemical  compounds,  only  mechanical 
mixtures,  with  no  great  affinity  for  each  other,  and,  naphthaline  being 
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the  only  constituent  which  can  crystalize  under  ordinary  conditions, 
it  is  easily  deposited  when  the  least  disturbance  takes  place  in  the 
mixture.  And  I  therefore  believe  that  whenever  a  deposit  of  naphtha- 
line has  formed,  a  deposit  of  moisture  has  preceded  and  induced  it. 
It  is  like  two  friends  going  along  together,  bent  on  some  frolic  ;  one 
wants  to  continue  in  one  direction,  but  the  other  says,  *'  No,  let  us 
stop  here  a  little  while,  and  have  some  fun  with  the  superintendent 
of  the  gas  company;"  but  friend  moisture  is  the  artful  dodger.  It 
gets  away  into  the  drips  and  leaves  naphthaline  behind  to  take  the 
blame.  I  also  believe  it  will  be  conceded  by  every  gasmaker  that 
we  cannot  make  gas  without  producing  naphthaline,  be  it  coal  or 
water  gas.  Neither  do  I  believe  it  will  be  disputed  that  high  heats 
produce  more  naphthaline  than  low  heats.  Old  gas  men  tell  us  that 
when  they  were  satisfied  with  3^  to  4  feet  of  gas  per  pound  of  coal 
they  did  not  suffer  from  naphthaline  troubles  like  they  do  now.  The 
tar  distiller  tells  us  that  he  cannot  saturate  felt  with  tar  coming  from 
gas  works  that  use  regenerative  benches,  indicating  clearly  that  we 
have  changed  the  composition  of  the  gas  and  tar ;  and  having  made 
the  assertion  that  we  cannot  make  gas  without  producing  naphtha- 
line, it  is  natural  to  ask:  **  Why  not?  "  To  answer  this  question  I 
must  ask  you  to  go  with  me  into  a  little  elementary  chemistry.  Let 
us  first  see  what  coal  is  composed  of;  second,  what  we  do  with  it  in 
the  retorts. 

Coal  is  composed  of  carbon,  hydrogen,  oxygen,  nitrogen,  sulphur, 
iron,  lime,  silica,  alumina  and  magnesia,  with  occasional  traces  of 
potash,  soda,  chlorine  and  iodine. 

Upon  such  a  mixture  the  effect  of  heat  must  necessarily  vary  with 
the  degree  of  heat,  and  herein  lies  the  difficulty  of  the  gasmaker :  in 
the  variations  of  the  heat  and  the  constant  changing  of  the  resultant 
compounds. 

At  a  dull  red  heat  the  hydrogen  carries  off  a  large  quantity  of  car- 
bon, forming  the  oily  compounds  of  light  hydrocarbons,  with  a  low 
yield  per  pound  of  coal  and  high  candle  power ;  whereas,  at  a  higher 
heat,  the  hydrogen,  in  a  great  measure,  quits  the  carbon,  and,  ex- 
panding, gives  rise  to  larger  yield  with  corresponding  lower  candle 
power. 

With  these  facts  before  us  it  would  seem  that  all  we  had  to  do  is  to 
discover  the  best  point  of  heat  between  the  two  extremes  and  to  con- 
stantly maintain  that  point ;  but  a  little  reflection  will  soon  convince 
us  that,  even  though  it  were  possible  to  maintain  this  uniform  tem- 
perature, the  material  operated  upon  is  not  uniform  in  itself,  nor 
does  it  remain  so  during  the  duration  of  the  charge.  Through  the 
first  of  the  charge  the  quantity  of  volatile  matter  is  equal  to  the  heat 
and  will  be  carried  off ;  but  from  that  time  on  the  quantity  of  volatile 
matter  is  greatly  diminished.  If  the  heat  is  not  carried  off  it  accumu- 
lates and  acts  with  increasing  intensity  upon  the  remaining  volatile 
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parts,  which  become  overheated  and  are  destroyed ;  then  we  make 
what  retort  carbon  and  naphthaline  are  made. 

From  the  foregoing  it  would  appear  that  low  or  moderate  heats 
would  indicate  the  proper  method  of  gas  making ;  but  in  these  times 
of  sharp  competition  we  cannot  choose  our  heats,  but  we  must  take 
the  5-foot  yield  heat,  and  with  it  the  naphthaline  troubles. 

I  confess  I  am  just  as  much  at  a  loss  to-day  to  know  how  to  over- 
come the  naphthaline  difficulty  as  when  I  first  gave  the  subject  con- 
sideration years  ago,  at  least  in  so  far  as  it  pertains  to  its  troubles 
within  the  gas  works. 

Thanks  to  the  Wrinkle  Department  of  the  Pacific  Coast  Association, 
furnished  by  Mr.  E.  C.  Jones  last  year,  I  have  found,  from  the  works 
to  the  consumer,  a  complete  remedy,  by  admitting  gasoline  into  the 
main  outlet  pipe  leading  from  the  works  to  the  street  main  system.  I 
tried  it  last  winter,  and  can  cheerfully  recommend  it  to  any  superin- 
tendent who  is  troubled  with  naphthaline  in  mains  and  service  pipes. 
The  admission  of  gasoline  simply  does  to  the  gas  what  the  light  hydro- 
carbons from  the  coal  would  have  done  had  we  distilled  it  at  a  low 
temj)erature.  It  holds  the  naphthaline  in  suspension  by  reason  of  its 
greater  affinity  to  it  than  moisture  has  for  naphthaline. 

DISCUSSION. 

The  President — The  paper  is  now  before  you  for  discussion.  I  am 
very  sorry  the  author  of  the  paper  is  not  present;  but  in  spite  of  his 
absence,  I  hope  you  will  give  the  paper  your  consideration,  and  dis- 
cuss it  to  some  extent  at  least. 

Mr.  Odiorne — I  found  a  very  good  arrangement  for  getting  over 
the  naphthaline  trouble  in  my  works.  It  is  very  simj)le  and  really 
costs  nothing.  When  I  was  using  Kanawha  coal,  I  found  a  good 
deal  of  naphthaline  in  the  i)ipes,  and  had  them  stopped  upfretjuently. 
I  simply  charged  my  retorts  with  large  charges  of  native  coal,  and 
found  that  it  would  free  the  pipes  all  the  way  through  and  clear  out 
the  naphthaline.  We  charged  for  half  a  day  in  that  way,  and  would 
not  be  troubled  with  it  again  for  weeks. 

Mr.  Dunbar — Did  I  understand  Mr.  Odiorne  to  say  that  he  used 
fresh  native  coal,  and  that  it  cleared  out  the  works? 

Mr.  Odiorne — Yes. 

Mr.  Dunbar — I  never  have  trouble  with  naphthaline  except  when 
I  use  fresh  native  coal.     (Laughter.) 

Mr.  Odiorne— I  guess  it  is  not  the  same  tjuality  of  coal. 

Mr.  Dunbar — We  use  Indiana  coal.  It  is  mined  in  the  western 
part  of  the  State,  near  the  Illinois  line. 

Mr.  Baxter — Perhaps  Mr.  Odiorne  lowered  his  heat  in  doing  so. 
Did  you  lower  the  heat  of  the  retort,  or  use  the  same  heat  you  had 
before? 
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Mr  Odiorne — We  used  the  same  fire,  but  probably  charged  the 
retorts  heavier ;  it  lowered  the  heat  in  the  retorts. 

Mr.  Jenkins — The  experience  of  our  friends,  Dunbar  and  Odiorne, 
is  a  good  deal  like  an  experience  which  I  heard  about  recently.  I 
visited  an  Ohio  gas  works  (and,  by  the  way,  in  Ohio  they  have  had 
lots  of  trouble  from  naphthaline),  the  manager  of  which,  who  is  well 
known  to  you  all,  said  he  found  difficulty  through  the  stoppage  of  the 
inlet  pipes  of  his  holder  with  naphthaline.  That  was  George  Light, 
of  Dayton.  He  said  he  got  along  swimmingly  all  through  the  winter 
— in  fact,  until  the  warm  wave  came  through  Ohio  and  Indiana  six 
weeks  ago — when  suddenly  he  had  trouble  from  naphthaline  at  the 
inlet  pipe  of  the  gasholder.  He  said  he  studied  over  the  trouble  a 
great  deal,  and  got  rid  of  it  by  the  use  of  steam,  etc. ;  and  that  then 
it  flashed  on  his  mind  to  find  out  what  was  the  temperature  of  the 
inlet  pipe  of  his  gasholder.  He  discovered  that  the  gas  was  going 
through  the  station  meter  at  75^,  whereas  it  was  going  through  the 
inlet  pipe  at  about  45^^  less  temperature.  In  other  words,  the  water 
at  the  bottom  of  the  gasholder  tank  was  still  at  winter  temperature — 
it  had  not  been  raised  at  all ;  and  he  found,  by  making  experiments 
"  and  tests,  that  there  was  over  40°  difference  in  temperature  within 
a  very  few  feet  distance  of  pipe.  He  went  on  with  his  experiments  of 
heating  certain  parts  of  his  works  to  as  high  temperature  as  he  dared 
carry  it,  as  for  instance  in  the  purifying  room,  and  had  no  further 
trouble  from  naphthaline.  On  reversing  the  operation,  and  cooling 
the  same  portion  of  the  works  as  rapidly  as  possible,  he  got  a  forma- 
tion of  naphthaline  without  any  trouble  at  all.  At  another  Ohio  works 
they  were  having  trouble  with  naphthaline,  but  without  having  any 
trouble  between  the  station  meter  and  the  gasholder,  and  I  suggested 
Mr.  Light's  experience  in  Dayton.  They  made  the  test  and  did  not 
find  5°  of  difference  in  temperature  between  the  outlet  of  the  station 
meter  and  the  inlet  to  the  gasholder.  So  that,  while  Mr.  Light 
thought  he  had  found  out  exactly  the  cause  for  the  deposit  of  naph- 
thaline, Mr.  Cline  did  not  think  he  had  discovered  it  at  all.  And 
that  is  the  way  it  is  with  brothers  Odiorne  and  Dunbar.  I  am  in- 
clined to  think  Mr.  Light  was  on  the  right  track,  and  that  the  great 
difference  in  temperature  between  the  outlet  of  the  station  meter,  and 
before  the  gas  got  through  into  the  gasholder,  had  a  great  deal  to  do 
with  the  trouble.  My  own  experience  has  convinced  me  that  wher- 
ever gas  is  cooled  suddenly,  there  Is  where  you  get  naphthaline ;  that 
if  you  can  carry  your  gas  right  through  without  any  sudden  change 
of  temperature,  and  get  it  into  your  gasholder  without  any  sudden 
change  there,  you  will  have  very  little  naphthaline.  Last  winter  I 
tapped  the  outlet  of  the  station  meter  for  the  reason  that  I  wanted  to 
be  able  to  know  at  any  time  exactly  what  kind  of  gas  we  were  making, 
and  wished  to  find  that  out  before  it  had  passed  into  the  gasholder. 
In  a  pipe  which  was  exposed  to  the  air  a  good  deal  we  got  naphtha- 
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line  about  once  in  two  weeks.  I  had  a  6-incb  dip-pipe  there,  and 
there  the  naphthaline  was  solid ;  we  could  cut  it  out  as  you  could  a 
sperm  candle.  We  got  naphthaline  at  that  point,  but  did  not  have  it 
anywhere  else.     That  is  the  experience  I  have  had  recently. 

Mr.  T.  D.  Miller — I  had  some  experience  with  naphthaline  in 
the  old  works  at  Fort  Worth,  Texas,  more  than  ten  years  ago,  and  my 
method  of  treating  it  (adopted  because  of  what  I  had  heard)  was  by 
steam.  I  steamed  it  from  the  centerseal  to  the  station  meter,  and 
steamed  it  from  there  to  the  inlet  to  the  holder.  I  thought  if  I 
steamed  it  into  the  holder  I  did  not  know  what  would  happen,  and 
so  I  poured  boiling  water  in  at  the  outlet  of  the  meter  and  let  it  run 
down  into  the  drip  at  the  inlet  of  the  holder ;  and  as  fast  as  one  gang 
poured  hot  water  in  at  one  place  another  gang  pumped  it  out  at  the 
inlet  to  the  holder.  We  accumulated  in  that  way,  in  about  twelve 
hours,  a  barrel  of  naphthaline.  After  that  we  were  troubled  very 
little,  or  not  at  all,  until  the  winter  season  came  on  again.  I  believe 
the  hot  water  treatment  is  a  splendid  thing,  because  it  raised  the 
temperature  of  the  pipe  and  prevented  naphthaline  getting  into 
the  holder.  Later  on  I  had  a  telegram  from  the  Sherman  (Texas) 
works,  where  they  had  heard  of  my  trouble  with  naphthaline,  asking 
me  to  come  on  and  advise  them.  I  found  them  in  about  the  same 
condition  ;  a  6-inch  pipe,  about  sixty  feet  long,  leading  to  the  holder, 
was  solid  with  naphthaline.  I  tried  that  same  way  and  relief  came 
in  five  or  ten  minutes.  I  have  about  made  up  my  mind  that  the  best 
treatment  for  naphthaline  is  with  hot  water.  It  is  not  as  dangerous 
as  gasoline,  and,  if  not  as  effective,  it  is  not  so  expensive. 

On  motion  of  Mr.  Dunbar,  a  vote  of  thanks  was  passed  to  Mr. 
Gimper  for  his  paper. 

APPOINTMENT  OF  SPECIAL  COMMITTEES. 

The  President — If  there  are  no  further  remarks  upon  Mr.  Gimp- 
er's  paper,  I  shall  take  occasion  now,  before  the  adjournment,  to 
announce  the  appointment  of  a  couple  of  committees.  On  the  Com- 
mittee for  the  Nomination  of  Officers  I  appoint:  B.  E.  ChoUar,  J.  B. 
Howard,  T.  D.  Miller,  James  Somerville  and  A.  S.  Miller.  On  the 
Committee  to  Select  the  Place  of  Next  Meeting  I  will  appoint:  I.  C. 
Copley,  James  T.  Lynn,  George  T.  Thompson,  James  Ferrier  and 
Jas.  W.  Murdock.  On  Final  Resolutions:  A.  C.  Humphreys,  W.  B. 
Sellers  and  I.  C.  Baxter. 

The  Association  then  took  a  recess  until  2  p  m. 
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FIRST  DAY— AFTERNOON  SESSION. 

Mr.  Harper,  Chairman  of  the  Auditing  Committee,  reported  that 
the  Committee  had  examined  the  books  and  accounts  of  the  Treasu- 
rer, and  found  the  same  correct.  On  motion  of  Capt.  White,  the 
report  was  received  and  placed  on  file. 

REPORT  OF  COMMITTEE  ON  APPLICATIONS  FOR 

MEMBERSHIP. 

The  President — We  will  now  hear  from  the  Committee  on  Appli- 
cations for  Membership. 

Mr.  McDonald — Your  Committee  received  the  following  applica- 
tions for  membership : 

Active. 

Bates,  T.  A.,  La  Crosse,  Wis.  Lloyd,  Jno.,  Altoona,  Pa. 

Brown,  J.  S.,  Danville,  Ky.  Miller,  W.  A  ,  Cincinnati,  O. 

Cole,  C.  H.,  Lima,  O.  Neely,  J.  D.  S.,  Lima,  O. 

Fenwick,  A.,  Henderson,  Ky.  O'Malley,  P.,  Aurora,  Ills. 

Glass,  S.  J.,  Milwaukee,  Wis.  Russell,  J.  T. ,  Jr.,  Selma,  Ala. 

Hauck,  A.  L.,  Cincinnati,  O.  Sperry,  H.  L.,  Nashville,  Tenn. 

Stacey,  J.  F.,  Nashville,  Tenn. 

Associate. 

Barrows,  W.  E.,  Phila.,  Pa.  Jacobs,  C.  H.,  Detroit,  Mich. 

Clark,  G.  W.,  Chicago,  Ills.  Kahn,  L. ,  Hamilton,  O. 

Eilbeck,  A.  B.,  Phila.,  Pa.  Owen,  W.  I.,  Detroit,  Mich. 

Eaton,  A.  B.,  Chicago,  Ills.  Rue,  G.  W.,  Chicago,  Ills. 

Wells,  T.,  Chicago,  Ills. 

Transfer  from  Associate  to  Active, 
.  Callender,  E.  P.,  Little  Falls,  N.  Y. 

ELECTION  OF  NEW  MEMBERS. 

Capt.  White — I  move  that  the  report  be  received  and  the  candi- 
dates named  be  ballotted  for ;  and  that  the  Secretary  be  instructed  to 
cast  one  ballot  of  the  Association  for  the  election  of  the  gentlemen 
named.     (Carried.) 

The  Secretary — In  accordance  with  your  instruction,  I  cast  the 
ballot  of  the  Association  for  the  election  of  the  gentlemen  whose 
names  have  been  read. 

The  President — The  gentlemen  whose  names  have  been  read  are 
duly  elected  to  membership  in  the  Western  Gas  Association.  I  hope 
they  will  all  make  themselves  thoroughly  at  home  while  here ;  that 
they  will  have  a  pleasant  time  and  be  anxious  to  come  again.  The 
next  business  in  order  will  be  the  reading  of  the  paper  by  Mr.  A.  C. 
Humphreys  of  New  York,  entitled 


40 

SELF-EDUCATION  IN  GAS  ENGINEERING. 

The  subject  of  education  is  an  all-important  one,  and  especially 
so  in  this  our  day  of  tremendous  activity  in  the  commercial  and  prac- 
tical world  and  of  correspondingly  eager  competition. 

In  the  minds  of  many  there  appears  to  exist  the  opinion  that  the 
progress  now  so  in  evidence  is  destined  soon  to  do  away  with  the 
occasion  for  education  in  the  special  line  of  gas  engineering.  This 
will  be  found  to  be  a  most  misleading  opinion. 

Great  changes  will  probably  occur  in  our  industry  in  the  next  ten 
years ;  perhaps  far  greater  than  during  any  previous  decade  since  gas 
was  first  distributed  for  purposes  of  illumination.  This  points  to  the 
necessity  for  the  thorough  training  of  those  who  are  to  be  responsible 
for  the  management  of  the  gas  undertakings  of  the  future.  It  also 
points  to  the  probability  that  the  successful  gas  engineers  of  the 
future  will  be,  almost  without  an  exception,  men  technically  (rained. 
But  this  does  not  of  necessity  mean  that  they  must  be  graduates  of 
technical  colleges.  If  their  first  training  can  be  obtained  by  taking  a 
course  in  mechanical,  mining  or  civil  engineering  at  Steven's  Insti- 
tute of  Technology,  the  Massachusetts  Institute  of  Technology,  the 
Rensselaer  Polytechnic  Institute,  or  at  any  one  of  a  number  of  the 
universities  which  now  provide  special  and  thorough  courses  in  engi- 
neering, it  must  be  a  decided  advantage  ;  but  the  man  who  is  obliged 
to  work  for  his  living  before  he  is  able  to  secure  such  a  preliminary 
training  is  by  no  means  debarred  from  ultimately  taking  his  place  in 
the  ranks  of  the  technically-trained  gas  engineers. 

A  ([uarter  of  a  century  ago,  when  in  a  commercial  capacity  I  be- 
came connected  with  the  gas  business,  there  were  but  few  college 
men  amongst  the  American  gas  engineers.  Most  of  those  who  were 
technically  educated  had  obtained  this  part  of  their  training  in  con- 
nection with  the  practice  of  their  profession. 

To-day  a  great  improvement  is  to  be  found.  The  proportion  of 
technically  trained  men  of  both  classes  has  greatly  increased.  I 
believe  the  next  ten  years  will  force  us  to  a  still  greater  improvement 
in  this  direction. 

It  is  to  be  remembered,  at  the  outset,  that  this  is  not  alone  a  ques- 
tion of  training  and  education,  but  it  is,  first  of  all,  a  question  of 
character.  The  man  who  is  determined  to  fit  himself  properly  for 
any  sphere  in  life  can  do  so  if  he  has  fair  ability  and  an  honest,  in- 
domitable determination  to  succeed.  It  is  important  that  he  should, 
as  far  as  possible,  first  analyze  his  mental  make-up  and  then  select  a 
vocation  adapted  to  his  natural  inclination.  It  would  be  a  mistake 
to  try  to  make  a  gas  engineer  of  himself  if  he  is  cut  out  clearly  for 
some  other  vocation. 

My  present  purpose  is  to  say  a  few  practical  words  upon  the  sub- 
ject of  self-education  in  gas  engineering. 
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I  shall,  therefore,  address  myself  particularly  to  those  who,  while 
earning  their  living,  are  also  trying,  or  should  be  trying,  to  fit  them- 
selves to  take  positions  of  greater  responsibility  and  trust.  It  is  my 
wish  to  help  those  who  may  have  the  desire  to  improve  themselves 
without  knowing  how  to  go  to  work,  and  also  to  inspire  others  to 
make  this  extra  effort  who  so  far  have  been  contented  to  plod  along 
satisfied  with  the  performance  of  their  daily  tasks.  It  is  apparent, 
then,  that  I  am  to  speak  to  the  beginners — those  who  really  are  not 
yet  entitled  to  membership  in  this  Association. 

But  perhaps  I  can  reach  my  audience  through  those  here  present. 
If  I  can  induce  any  of  you  to  place  my  words  before  your  juniors  I 
shall  have  not  only  succeeded  in  gaining  a  hearing,  but  I  shall  per- 
haps have  incidentally  enlisted  the  co-operation  of  the  seniors,  who 
can,  if  they  will,  do  so  much  to  assist  their  juniors. 

The  relations  existing  between  theory  and  practice  at  once  come 
up  for  consideration  in  connection  with  the  subject  before  us. 

In  a  paper  which  I  had  the  honor  of  reading  before  the  American 
Gas  Light  Association  of  1892,  entitled,  "The  Relations  Existing 
between  Theory  and  Practice,"  I  endeavored  to  show  that  there 
should  not  be  any  question  as  to  whether"  a  gas  engineer  should  be 
trained  in  the  practice  or  the  theory  of  his  profession,  but  that  there 
should  be  in  his  training  a  perfect  harmony  between  theory  and  prac- 
tice. I  referred  at  some  length  to  the  writings  of  Rankine  on  this 
question. 

Amongst  other  references  I  quoted  this  author  as  follows  : 

*'  And  the  truth  began  to  be  duly  appreciated,  that  sound  theory 
in  physical  science  consists  simply  of  facts,  and  the  deductions  of 
common  sense  from  them  reduced  to  a  systematic  form. 

*'  Another  evil,  and  one  of  the  worst  which  arises  from  the  separa- 
tion of  theoretical  and  practical  knowledge,  is  the  fact  that  a  large 
number  of  persons,  possessed  of  an  inventive  turn  of  mind  and  of 
considerable  skill  in  manual  operation  of  practical  mechanics,  are 
destitute  of  that  knowledge  of  scientific  principles  which  is  requisite 
to  prevent  their  being  misled  by  their  oivn  ingenuity.  Such  men  too 
often  spend  their  money,  waste  their  lives,  and  it  may  be  lose  their 
reason^,  in  the  vain  pursuit  of  visionary  inventions,  of  which  a  mod- 
erate amount  of  theoretical  knowledge  would  be  sufficient  to  demon- 
strate the  fallacy ;  and  for  want  of  such  knowledge  many  a  man  who 
might  have  been  a  useful  and  happy  member  of  society  becomes  a 
being  than  whom  it  would  be  hard  to  find  anything  more  miserable. 

'*  The  number  of  those  unhappy  persons,  to  judge  from  the  patent 
lists  and  from  some  of  the  mechanical  journals,  must  be  much  greater 
than  is  generally  believed. 

'*The  most  absurd  of  all  these  delusions,  that  commonly  called 
the  perpetual  motion,  or,  to  speak  more  accurately,  the  inexhaustible 
source  of  power,  is,  in  various  forms,  the  subject  of  several  patents  in 
each  year. 
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'^  Mechanical  knowledge  may  obviously  be  distinguished  into  three 
kinds — purely  scientific  knowledge,  purely  practical  knowledge,  and 
that  intermediate  knowledge  which  relates  to  the  applications  of  set* 
entific  principles  to  practical  purposes^  and.  which  arises  from  »«- 
der standing  the  harmony  of  theory  and  practice  ,*  * 

In  that  paper  I  said : 

"The  engineer  of  to-day,  and,  still  more,  the  engineer  of  to- 
morrow, must  be  trained  in  the  theory  and  the  practice  of  his  profes- 
sion ;  that  is,  he  must  be  acquainted  thoroughly  with  the  laws  which 
will  govern  him  in  his  work,  and  he  must  know  how  to  practice  in 
harmony  with  and  avail  himself  of  those  lawSi.  Here  would  appear 
to  come  in  the  question  as  to  how  much  of  theoretical,  or  what  can 
be  gotten  from  books,  or  how  much  of  the  practical,  or  what  can  be 
gotten  in  the  shop,  should  be  united  to  make  up  the  educational 
equipment  of  the  student  engineer. 

'^  It  is  hardly  within  the  province  of  this  paper  to  take  up  this  ques- 
tion, except  to  claim  that  there  must  be  such  a  blending  of  the  two 
forms  of  training  as  to  fit  the  engineer  to  take  up  his  life's  work.  In 
general,  however,  I  believe  the  engineer  does  not  need  to  be  the  fin- 
ished mechanic ;  but  he  should  know  fully  as  to  the  uses  of,  and  the 
results  to  be  obtained  from,  all  classes  of  tools  employed  in  his  spe- 
cial line  (if  he  i^  to  be  a  specialist,  as  he  probably  will  be),  and  be 
able  to  say  how  a  piece  of  work  should  be  done  and  how  it  should 
not  be  done." 

This  question  as  to  the  relations  between  theory  and  practice  is 
all-important,  and  it  is  a  (juestion  which  should  be  well  considered  at 
the  very  outset  of  your  work  as  a  student.  Too  often  the  so- called 
practical  man  looks  upon  the  technical  man  with  suspicion.  If  what 
I  have  to  say  is  in  any  case  listened  to  or  read  in  that  spirit,  my 
efforts  so  far  will  be  useless.  It  may  bring  me  more  into  sympathy 
with  this  part  of  my  audience  if  I  now  say,  as  I  once  said  in  an  ad- 
dress to  a  graduating  class  of  a  technical  college,  that  if  it  were 
necessary  to  choose,  *'  I  would  as  a  rule  select  for  work  to  be  done 
the  hard-headed,  practical  man,  rather  than  the  technical  man  7£'ho 
does  not  appreciate  the  necessity  for  the  harmony  of  theory  and 
practice,*^  I  warned  them  that  they  must  not  think  that  they  would 
have  a  walkover  in  competition  with  those  who  could  not  write 
"M.E."  after  their  names.  But  now  let  me  say  to  the  practical 
man,  if  I  had  a  chance  to  choose  between  the  practical  man.  so-called, 
and  the  engineer  trained  in  the  theory  and  practice  of  his  profession, 
I  should  unhesitatingly  choose  the  latter,  and  so  would  employers  in 
general  choose. 

Much  of  what  I  shall  now  have  to  say  may  seem  trite,  but  you  may 
take  it  for  granted  that  I  shall  not  bring  in  any  suggestions  which 
my  experience  with  employees  has  not  shown  the  necessity  for  em- 
phasizing. 
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My  first  advice,  then,  is,  recognize  fully  the  necessity  for  this  com- 
bination of  theory  and  practice,  and  let  the  study  of  theory  lead  to 
practice  and  let  the  practice  lead  to  the  study  of  theory.  Let  each 
enforce  the  necessity  for  the  other. 

Now  let  us  consider  what  subjects  are  to  be  studied  and  how  they 
are  to  be  studied. 

The  studies  generally  included  in  a  course  of  mechanical  engineer- 
ing, as  defined  in  our  American  colleges,  are  those  which  I  believe 
to  most  nearly  fit  the  special  requirements  of  a  gas  engineer ;  but  as 
you  are  to  obtain  your  education  under  special  difficulties,  we  may 
perhaps  specialize  still  farther  and  select  from  this  course  the  subjects 
which  are  actually  required  in  following  our  profession.  Having 
mastered  these,  it  will  doubtless  be  a  pleasure  to  you  to  go  farther 
afield  in  the  acquisition  of  knowledge. 

I  will  assume  that  you  have  a  grammar  school  education.  If  you 
have  not,  then  this  must  be  your  first  aim.  It  may  seem  to  you  ab- 
surd that  I  should  make  this  point,  but  let  me  say  that  I  have  more 
than  once  found  young  men  without  even  this  foundation  to  build 
upon,  laboring  to  master  the  engineering  problems  presented  in  their 
daily  life. 

Assuming  then  that  you  have  a  grammar  school  education,  you 
must  next  acquire  a  sound  knowledge  of  algebra,  plane  and  solid 
geometry  and  trigonometry,  and  it  will  be  well  if  you  carefully  review 
arithmetic.  Do  not  be  satisfied  with  understanding  the  problems, 
but  work  to  acquire  facility  in  the  solution  of  problems.  Here  at  the 
outset,  combine  the  practice  with  the  theory. 

In  connection  with  these  studies  take  up  mechanical  drawing  and 
the  use  of  the  surveyor's  level  and  the  transit.  If  you  are  so  consti- 
tuted that  it  is  difficult  or  perhaps  impossible  to  become  an  expert 
draughtsman,  go  as  far  as  you  can,  and  at  least  acquire  such  famili- 
arity with  your  subject  that  you  can  "read"  a  drawing  with  ease 
and  accuracy. 

If  you  have  acquired  a  sound  knowledge  of  arithmetic,  algebra, 
geometry  and  trigonometry,  you  are  prepared  to  go  forward.  Do  not 
attempt  to  by-pass  these  studies,  as  I  know  many  have  attempted  to 
do  in  their  course  of  self-education  To  attempt  to  master  the  prob- 
lems of  gas  engineering  without  this  foundation  of  sound  elementary 
mathematical  knowledge  is  a  lamentable  waste  of  energy  and  loss  of 
time. 

While  a  knowledge  of  the  higher  mathematics  is  not  actually 
necessary  in  the  course  we  are  referring  to,  the  mathematical  course 
specified  is  a  prerequisite. 

Now  you  should  take  up  the  study  of  physics  and  especially  those 
branches  relating  to  the  properties  of  matter,  to  mechanics,  to  heat, 
and  to  optics.  As  far  as  possible  make  the  experiments  which  are 
described  in  your  text  books.     When  you  reach  optics,  combine  the 
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of  assistance  work  which  I  hope  will  be  the  means  of  helping  many 
a  young  man  to  a  higher  grade  ofJife*s  work.  This  assistance  is  not 
confined  to  those  connected  with  that  Association,  but  anyone  con- 
nected with  an  American  gas  works  can  avail  himself  of  this  scheme. 
Those  who  are  interested  can  get  particulars  from  A.  B.  Slater,  Jr., 
Sec,  P.  O.  Box  1160,  Providence,  R.  I.  1  urge  the  young  men 
of  the  American  gas  industry  to  communicate  with  Mr.  Slater,  and  to 
avail  themselves  of  this  as  one  of  the  means  to  be  employed.  It  is 
the  intention  of  the  Committee  in  charge  to  commence  the  work  in  a 
modest  way,  and  to  carefully  keep  in  mind  the  necessity  for  a  simple, 
practical  course. 

A  great  deal  of  good  work  can  be  done  by  such  a  correspondence 
course.  There  are  schools  which  conduct  all  their  work  in  this  way, 
and  as  I  happen  to  know  of  one  which  is  particularly  devoted  to 
technical  work,  I  feel  that  I  am  warranted  in  giving  it  special  men- 
tion. I  refer  to  the  Correspondence  School  of  Technology,  Cleve- 
land, Ohio.  E.  P.  Roberts,  M.E.,  is  president,  and  he  has  a  full 
corps  of  well  qualified  assistants.  The  methods  pursued  are  emi- 
nently practical,  and  they  show  an  appreciation  of  the  difficulties 
met  with  by  those  trying  to  acquire  an  education  by  their  own  efforts. 
This  is  not  only  found  in  the  scheme  of  education,  but  also  in  the 
opportunities  afforded  to  keep  down  the  expense  for  text  books  and 
the  like. 

I  recommend  you  to  avail  yourselves  of  this  source  of  help  rather 
than  to  struggle  blindly,  and  perhaps  helplessly,  by  yourselves. 

Before  making  this  recommendation  I  have  gone  carefully  through 
the  question  papers,  etc.,  which  Mr.  Roberts'  school  employs,  and  it 
gives  me  pleasure  that  I  am  able  to  include  in  this  paper  a  recommen- 
dation so  definite  and  practical  as  the  one  I  make  in  this  connection. 

In  Great  Britain  a  custom  prevails  which  might  perhaps  be  imported 
to  this  country,  wholly  or  in  part,  with  advantage.  Young  men  are 
articled  to  leading  gas  engineers  in  active  practice  for  a  term  of  three 
to  five  years.  The  pupil  pays  the  engineer  a  fee  of  1 1,000  to  1 1,500. 
During  the  period  for  which  he  is  articled  the  pupil  is  given  the  op- 
portunity to  become  conversant  with  the  varied  routine  and  detail  of 
gas  works  management,  sharing  the  experience  of,  and  having  his 
studies  directed  by,  his  preceptor.  If  the  pupil  is  worthy  of  it,  the 
engineer-preceptor  certifies  to  his  qualifications,  and  thus  the  way  is 
paved  for  his  first  appointment  and  his  future  progress.  Such  a 
scheme  has  great  merit,  where  properly  carried  out  on  both  sides,  but 
it  probably  fails  to  meet  the  requirements  of  a  man  who  is  obliged  to 
win  his  own  way.  The  student  in  Great  Britain  can  also  avail  him- 
self of  the  opportunities  afforded  by  the  City  and  Guilds  of  London 
Institute  for  the  advancement  of  technical  education.  Under  certain 
conditions,  local  classes  can  be  formed  for  instruction  in  technology 
and  manual  training.     The  Institute  registers  the  class,  inspects  its 
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er.^-.r-.e-rr-.r.^  is  -v^*^^  ■:::Ter?:u  -nvn  -r;,-:^  .t    ■  .  ..^^.    p_    ;   ■;-::e«l  States 
te' hr/.t^ii  .:./ile;ie.    Here  '.r.ct;:ia::.«;.i;  r:,;::^:-  —  ^   -  '•:-•  '.ici  :o  cover 
nearly  the  sjnie  gro'j:i»i  '.'jver^t:  "'v  :.k»  ■.•■■"  ::^  ::-rr  *  ;   'irse.  except 
that  the  lornier  ^Tourse  .I'ves  :iiori.*  i::.'':::..::  :.     :•...  -.:  :z-crr.  'jhopwork- 
ther:iio-<ivnamit:al  .luestion?!.  a:iii  :"k*   '.kj.  i::i:  ■.::-,-   .,::rr  -.Tursc  gives 
more  attention  to  lielii  eng'.neertni;,  :':i::'.r;a:-..':>  •.::.:  ;■::'.. ::ngs.     The 
mechanical  engineering  <'ourse  ■..\'vers  ::le-^.^   a?:  -■:.•  e-Ts:    rut  not  so 
frilly.      Bridges  ami  roofs  are  e-i'iailv   ■ '\  .'-.*■:    ::     .  i.-.   ■ -ir-rc*.      But. 
if  we  mav  i'i«l^e  bv  the  e\aiu!na::v:r.     a;  er-    ::  :.:e     '.:v   mi:  Guilds 
Institute,  the   meohanitMi   en^>-«-*v.*r-:^|:   o  "iir-iv.*     ::    r:::^'..i::.:    s  much 
niore  r.lnsely  speoiali/.ed.      Ir.  tiu*  ."»ni-''.  irv   ^-a-ie  :.:e   r\aniinarions 
cover   i  I'jstions  as  to  onlinary  :v.arh:-io  iio<  ,:".    i::*:    irr::::-^.  :ne  op- 
erating' of  machine  t»j<.»U,  -i  le-it^Mis  :^i   :a::jr"    ".av:',:.    :  i-stions  in 
fittini^.  turning  and  smith's  \\'»rk.      Vhc   i'..v'.-:-  ^-.i  :■.'     -:..\-:i:es  aiso 
'I'lcstions    in    resistan^re    i^i     mater:  li^.     r^-"  ..■.:     ".■■."•..i:'   :>.    <teani, 
hydr^!]li^  fnachinery.  an»l  ma.'hino  ilc^ii^T:.       T'-.j    ■ .  Ji'-e    r  ■  ears  to 
\)f:  ni'^st  thoron;:'h,  but  (:l«)sclv  spc^'ia!; -oi'. 

In  Kni'lanrl  the  title  of  <Mvil  rni:ineer  a'vear-  :'  e  ^-~:?r-.:  and  to 
apply  to  nnv  and  all  engineers  not  miliiarv.  ard  ::r;'.:  ■:  .-.re  ^-ruT^ed 
th(r  special  classes  of  mechanical  en-iineer.  r.v.  ;*•.:'.:  v"^"t^r.  c.ectri- 
cal  engineer,  etc.  This  is  in  acrord  with  the  »i.;::  ^':.\r\  -irrnition. 
With  US  there  is  no  such  grouping  un<ier  the  one  cer.era!  ilea.:,  but 
the  r  ivil  engineer  is  as  much  a  specialist  as  is  th^^  tv.  :*:nc-  :>.e  me- 
rlin i«  ;d  and  the  electrical  engineer. 

riir  r/,iirse  of  the  Institute,  in  gas  manufacture,  it  ir.av  Ve  :r.s:ruc- 
tivc  fo  !iotc.  The  f»rogramme  states  that  the  e\aminato:'.s  will  in- 
( I'ld'   'I'lrstions  founde<I  on  such  subjects  as  the  following:: 

ORIJINARV    ORAhK. 

I.  1h''  *  onstrur:ti()n  of  a  retort  or  oven  best  adapted  for  the  de- 
Ktrur  iivi-  distill;iti()n  (^f  con). 

•.    riir  'irtliiif^  of  retorts  and  construction  of  retort  furnaces. 

V  Ih'"  <(frr  Is  (»(  temperature  in  modifying  the  quantity  and  quality 
nf    ill'    |;.i^  pindufcd. 
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4-  The  description  anfi  arrangement  of  apparatus  employed  for  tbe 
conveyance  of  the  gas  immediately  upon  its  leaving  the  retorts. 

5.  The  description  of  apparatus  best  adapted  for  cooling  the  gas. 

6.  The  most  suitable  condition  of  the  gas  for  effective  purification. 

7.  A  description  of  the  various  instruments  used  in  gas  works  for 
ascertaining  and  recording  pressure  and  exhaust. 

8.  The  laying  of  mains  and  service  pipes. 

9.  The  construction  of  gas  meters. 

10.  The  fixing  of  meters  and  the  fitting  up  of  premises  for  the 
supply  of  gas.* 

1 1 .  A  description  of  the  various  kinds  of  gas  burners  in  general 
use. 

12.  The  use  of  an  exhauster. 

13.  The  methods  employed  for  controlling  pressure  at  the  works, 
so  as  to  secure  an  adequate  supply  of  gas  at  the  various  points  of  con- 
sumption, with  a  due  regard  for  economical  effect. 

14.  The  simplest  methods  of  ascertaining  the  purity  and  illumi- 
nating power  of  gas. 

15.  A  description  of  the  materials  and  methods  employed  for  the 
purification  of  gas. 

16.  Influence  of  temperature  and  atmospheric  pressure  upon  the 
volume  of  gas. 

17.  A  description  of  the  various  tests  employed  for  determining 
the  values  of  ammoniacal  liquor  and  spent  o^cide. 

HONORS    GRADE. 

In  the  Honors  examination  more  difficult  questions  will  be  set  in 
the  above  subjects,  and  in  addition  a  knowledge  will  be  required  of: 

1.  The  characteristic  properties  of  the  various  kinds  of  coal,  and 
their  value  for  gas  making  purposes. 

2.  The  effects  of  temperature  upon  the  production  of  residuals. 

3.  The  chemical  composition  of  coal  gas. 

4.  The  chemistry  of  purification. 

5.  Gas  analysis. 

6.  The  development  of  illuminating  power. 

7.  The  practice  of  photometry. 

8.  Labor  saving  appliances  in  the  retort  house,  and  the  working  of 
retorts. 

9.  The  construction  of  gasholders,  purifiers  and  other  gas  ap- 
paratus. 

10.  The  working  up  of  ammoniacal  liquor. 

11.  The  principles  of  combustion,  and  their  application  to  the 
working  of  retort  furnaces. 

12.  Carbureted  water  gas. 

13.  The  enrichment  of  coal  gas  by  means  of  oil,  etc. 

A  provisional  certificate  only  is  granted  for  passing  examinations 
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on  these  subjects.  For  a  full  certificate  in  the  Ordinary  Grade,  the 
candidate,  unless  otherwise  qualified,  must  pass  the  Science  and  Art 
Department's  examination  in  the  elementary  stage ;  and  for  the  full 
certificate  in  the  Honors  Grade,  he  must  pass  in  the  advanced  stage 
in  at  least  two  of  the  following  subjects:  Machine  construction  and 
drawing,  applied  mechanics,  light  and  heat,  inorganic  chemistry, 
organic  chemistry,  geology,  metallurgy  or  steam. 

The  works  of  reference  recommended  are  :  King's  Treatise  ;  Ncw- 
bigj(ing's  Flandbook  :  Richards  on  (ias  Works ;  Dibdin's  Photometry  ; 
Thorpe's  Quantitative  .^analysis :  Thorpe's  Dictionary  of  Applied 
Chemistry ;  Cripp's  Guide  Framing  of  Gasholders :  The  Journal  of 
Gas  Lr^htinf^^  with  special  reference  to  C.  Hunt's  lectures  on  Gas 
Manufacture,  Vol.  51,  and  the  articles  on  "Coal  Gas,  its  Manufac- 
ture, Distribution  and  Consumption,"  Vol.  59,  60,  61  and  62;  Gas 
Kngineers  laboratory  Handbook,  by  Hornby:  Transactions  of  the 
Incorporated  Gas  Institute ;  Transactions  of  the  Incorporated  Insti- 
tution of  Gas  Engineers.  The  course  here  outlined  seems  to  be  most 
firactiral. 

Having  shown  briefly  how  an  education  can  be  obtained,  even  by 
those  engaged  in  daily  work,  I  want  to  urge  upon  the  young  men  so 
engaged  not  to  be  satisfied  to  drift  along,  simply  doing  the  work  set 
them,  but  to  each  day  do  something  to  fit  themselves  for  higher  class 
work  ;  study  as  you  work.  Try  to  understand  the  whys  and  the 
wherefores  of  the  every-day  routine.  Day  by  day  we  are  inclined  to 
pass  by  without  comment  things  we  do  not  really  understand,  but 
whir:h  vvc  are  superficially  familiar  with  because  we  see  them  so  often. 
How  often  is  this  superficiality  demonstrated  when  the  problem  pre- 
sented has  even  slightly  changed  its  dress.  If  there  is  anything  which 
happens  around  the  gas  works  which  strikes  you  as  mysterious,  never 
give  \\\)  tintil  you  have  explained  the  mystery.  In  doing  so  you  will 
have  mastered  many  problems  besides  the  special  one  which  you  set 
out  to  solve. 

Let  me  here  include  a  number  of  simple,  primary  test  (juestions 
suggested  by  the  daily  routine.  It  may  be  found  that  even  to  answer 
these  correctly  and  definitely  some  preparation  may  be  required.  If 
so,  be  convinced  that  it  will  pay  you  to  undertake  a  systematic  course 
of  study. 

QUESTIONS. 

How  does  a  chimney  operate  to  '*  draw  "  air  through  a  furnace? 

Can  air  be  drawn  or  pulled  as  you  would  pull  a  weight  by  means 
of  an  attached  cord? 

If  there  is  an  opening  in  the  chimney  somewhere  between  the  fur- 
nace and  the  top,  why  does  it  interfere  with  the  draft? 

How  does  a  pump  operate  to  *'  imll"  water  from  a  well? 

Can  water  be  sucked  or  pulled  up  from  a  lower  level  as  you  would 
pull  uj)  a  bucket  with  a  rope? 
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How  does  a  syphon  lift  water? 

An  exhauster  placed  at  the  gas  works  is  used  to  send  gas  there- 
from to  an  outlying  holder,  and  in  doing  so  it  pushes  the  gas ;  does 
an  exhauster,  as  ordinarily  placed,  *'  pull "  the  gas  from  the  retorts? 

Why  must  we  cool  gas  to  eliminate  the  condensable  vapors? 

Why  do  we  remove  sulphur  compounds  from  gas? 

Do  we  remove  ammonia  for  the  same  reason? 

Is  there  an  additional  reason? 

As  a  purifying  agent,  is  lime  more  efficient  as  ordinarily  used,  or 
is  it  more  efficient  when  mixed  with  water  and  used  as  an  emulsion? 

If  latter  form  is  more  efficient,  why  was  its  use  abandoned  in  favor 
of  the  drier  form? 

In  making  water  gas,  we  split  up  the  water  into  hydrogen  and  oxy- 
gen, the  latter  going  to  the  carbon  to  make  CO;  to  so  split  up  the 
water  a  certain  amount  of  energy  is  required.  What  relation  does 
this  quantity  bear  to  the  quantity  of  energy  obtained  by  the  recombi- 
nation of  H  and  O,  to  make  the  same  quantity  of  water  originally 
decomposed? 

If  by  the  tables  we  learn  that  through  a  given  length  of  pipe  of 
given  size  a  given  quantity  of  gas  can  be  delivered  in  a  given  time 
with  T  inch  of  pressure,  and  the  initial  pressure  is  ij  inches,  what 
will  be  the  pressure  at  the  end  of  the  pipe? 

In  delivering  water,  the  pressure  is  found  to  be  greater  at  the  bot- 
tom than  at  the  top  of  a  hill ;  why  is  the  reverse  true  in  the  case  of 
gas? 

If  a  high  building  is  equipped  with  ordinary  burners  of  uniform 
size,  why  does  a  single  pressure  regulator,  placed  in  the  cellar,  fail  to 
give  uniform  results  on  the  different  floors? 

Through  an  opening  the  size  of  a  pin  we  can  maintain  with  water 
or  gas  any  obtainable  pressure  upon  an  air-tight  vessel  of  sufficient 
strength  to  withstand  the  pressure.  \f  another  opening  of  the  same 
size  as  that  used  for  supplying  the  pressure  is  made  in  the  shell  of  the 
vessel,  what  must  be  the  relative  speeds  of  the  ingoing  and  outgoing 
fluid  to  still  maintain  the  same  pressure? 

A  given  quantity  of  gas  is  burned  through  an  ordinary  gas  burner 
and  the  same  through  a  Bunsen  or  atmospheric  burner.  In  each  case 
complete  combustion  is  obtained.  In  each  case  the  flames  are 
allowed  to  impinge  upon  a  piece  of  iron.  Why  is  the  iron  raised  to 
a  higher  temperature  in  the  case  of  the  Bunsen  than  in  the  case 
of  the  regular  burner? 

Would  there  be  any  difference  in  the  actual  quantity  of  heat  given 
off  by  the  gas  due  to  the  difference  in  the  methods  of  combustion? 

A  certain  quantity  of  water  is  delivered  through  a  pipe  of  given 
diameter  and  length.  If  we  reduce  the  diameter  of  the  pipe,  length 
remaining  the  same,  what  change  must  we  make  in  the  pressure  if 
the  quantity  delivered  is  to  remain  the  same? 
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Point  out  the  analogy  between  this  case  and  the  burner  case  just 
referred  to. 

If  your  boiler,  in  consuming  loo  pounds  of  coal,  gives  you  the 
full  useful  effect  of  70  pounds  (in  this  case  your  boiler  has  an  *'  effi- 
ciency *'  of  70  per  cent),  is  it  within  the  range  of  possibility  to  design 
a  boiler  which  will  do  the  same  amount  of  work  and  effect  a  saving  of 
50  per  cent  of  the  coal  consumed? 

Why  does  a  beam  sustain  a  greater  weight  when  placed  on  edge 
than  when  placed  on  the  flat? 

As  you  get  along  in  your  studies,  try  to  apply  what  you  learn  to 
your  daily  work.  Let  the  theory  and  the  practice  move  hand  in 
hand.  Let  the  one  teach  the  necessity  for  the  other.  Not  only  will 
this  push  you  forward  more  rapidly,  but  it  will  make  your  course  far 
more  interesting. 

In  the  best  of  the  technical  colleges  this  is  the  course  now^  pursued. 
You  will  have  in  your  daily  routine  the  opportunities  lor  the  practice 
if  you  avail  yourselves  of  them.  As  I  am  talking  to  those  who  are 
now  in  the  practical  line,  it  should  not  be  necessary  to  say  much  in 
this  direction ;  but  I  know  by  actual  experience  as  an  employer  that 
the  necessity  exists.  Is  it  not  a  fact,  that  many  of  the  so-called 
practical  gas  men,  and  especially  those  who  sneer  at  the  man  tech- 
nically educated,  are  not  truly  practical  men,  but  simply  have,  by 
daily  contact,  grown  familiar  with  the  outside  of  practical  things  and 
are  incapable  of  doing  well  the  very  things  the  knowledge  of  which 
serves  as  their  claim  to  position  as  practical  engineers? 

Do  not  be  satisfied  with  any  such  superficial  knowledge,  be  it  prac- 
tical or  technical.  Learn  to  perfectly  perform  all  the  mechanical 
work  in  connection  with  a  gas  plant  in  the  works  and  on  the  street. 
In  a  regular  technical  course  I  should  advise  the  student  not  to  at- 
tempt to  ac(|uire  sufficient  facility  in  all  branches  of  shop  work  as 
would  enable  him  to  compete  with  the  mechanics  in  the  several 
branches  ;  but  in  such  a  course  as  we  are  now  speaking  of,  as  you  are 
probably  more  or  less  involved  in  mechanical  duties,  I  urge  you  to 
strive  for  facility  of  operation  as  well  as  a  thorough  understanding  of 
the  work  ;  and  especially  in  the  more  important  matters  learn  to  do 
the  work  as  well  as  it  can  be  done. 

It  may  be  hard  for  you  to  get  the  opportunity  to  work  iij)  all 
branches ;  but  if  you  show  a  determination  to  make  yourself  profi- 
cient, your  superintendents  will  probably  give  you  the  opportunity. 

But  remember  that,  first  of  all,  must  be  perfectly  performed  the 
duties  for  which  you  receive  your  wages.  I  know  of  no  more  aggra- 
vating employee  than  he  who  neglects  his  daily  work,  but  points 
with  pride  to  the  excellent  work  he  is  doing  outside  of  his  regular 
duties.  I  had  such  a  man  once  on  my  hands,  and  I  trust  I  may 
never  have  another. 

This  leads  me  to  another  point.    There  is  one  feature  in  your  erlu- 
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cation  (for  it  is,  in  part  at  least,  a  matter  of  education)  which  must 
not  be  lost  sight  of,  and  should  not  be,  no  matter  what  was  to  be 
your  vocation  in  life :  Be  conscientious  in  your  studies  and  in  your 
practice.  Do  your  work  thoroughly.  The  boy  who  sweeps  out  the 
superintendent's  office  thoroughly  is  more  worthy  of  respect  than  the 
superintendent  who  conducts  the  business  of  his  employers  in  a  half- 
hearted and  indifferent  manper. 

A  man  may  be  practically  educated  or  theoretically  educated,  or 
his  education  may  be  a  harmonious  combination  of  both,  but  if  he  is 
not  conscientious  and  thorough  in  his  work  his  education  is  not  of 
real  value  either  to  himself  or  to  his  employer.  Those  who  are 
blessed  with  a  predisposition  to  thoroughness  are  already  in  a  great 
measure  prepared  to  take  their  places  in  the  van. 

Before  closing,  let  me  remind  you  that  to  be  a  gas  manager  you 
must  be  more  than  a  gas  engineer.  There  is  in  addition  required  a 
knowledge  of  the  laws  of  trade  and  the  ability  to  handle  your  em- 
ployees so  as  to  get  the  most  out  of  them  with  the  least  effort  to  them 
and  to  yourselves.  Fairness  is  a  good  ally  in  both  these  cases.  As 
a  rule,  the  people  you  meet  in  trade  and  your  employees  will  treat 
you  fairly  if  you  set  them  the  example. 

Another  most  important  item  is  a  knowledge  of  double  entry  book- 
keeping. Not  only  should  you  be  able  to  obtain  good  results,  but 
you  should  be  able  to  clearly  and  correctly  record  those  results  for 
the  information  of  your  employers  and  for  your  own  guidance  and 
admonition.  Perhaps  there  is  nothing  else  which  so  helps  to  the 
obtaining  of  good  results  as  the  analyzing  of  the  results  already 
obtained.  I  have  always  maintained  that  the  engineer  with  his 
mathematical  education  should  be  able  to  acquire  a  knowledge  of 
accounts  as  readily  as  anyone.  A  man  who  makes  a  practice  of 
analyzing  his  construction  cost  is  seldom  an  extravagant  builder. 

I  have  been  particularly  struck  with  the  combination  of  this  techni- 
cal and  commercial  knowledge  so  often  found  in  the  British  gas  engi- 
neer. It  is  a  very  practical  combination  and  one  worthy  of  our 
emulation. 

In  closing,  let  me  again  urge  the  juniors  in  our  gas  companies  not 
to  rest  satisfied  with  a  superficial  knowledge  of  their  business.  Let 
them  strive  to  learn  the  principles  involved  in  their  daily  round. 
Then  may  they  be  prepared  to  take  a  higher  place  in  the  industry,  or 
at  least  to  better  do  such  work  as  is  entrusted  to  them. 

And  finally,  let  me  urge  the  superintendents  and  managers  here 
present  to  be  ready  to  hold  out  as  opportunity  offers  a  helping  hand 
to  those  under  them  who  may  be  trying  to  make  up  their  minds  to 
the  undertaking.  Sometimes  a  very  little  encouragement  so  given 
may  be  of  incalculable  value  to  those  to  whom  it  is  extended.  Per- 
haps you  can,  without  failing  in  your  duty  to  your  company,  gratui- 
tously assist  a  worthy  and  ambitious  employee,  by  granting  him,  in  a 
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measure  at  least,  such  assistance  and  guidance  as  does  the  British 
engineer  in  the  case  of  his  articled  pupil. 

Or  better  yet,  if  your  company  is  an  important  one  and  able  to 
undertake  such  a  scheme,  you  may  be  able  to  induce  your  directors 
to  organize  and  bear  the  burden  of  a  general  scheme  for  helping  any 
and  all  employees  who  may  be  willing  to  devote  some  of  their  spare 
hours  to  the  work  of  self- education.  Such  a  scheme  is  worthy  of 
your  sympathy  and  your  help. 

DISCUSSION. 

The  President — I  think  we  must  all  admit  that  Mr.  Humphreys' 
paper  is  a  most  able  and  excellent  one.  It  is  now  before  you  for 
discussion.     Will  some  gentlemen  start  the  ball  a-rolling? 

Mr.  Chollar — I  would  like  to  express  the  opinion,  that  if  any 
young  man  in  the  gas  business,  no  matter  what  his  position  may  be, 
would  keep  this  paper  constantly  before  him  and  read  it  every  day, 
follow  out  its  advice,  study  all  the  questions  presented,  and  not  fail 
to  understand  any  one  of  them — taking  one  at  a  time,  and  not  fail  to 
thoroughly  master  every  point — he  would  in  a  very  few  years  become 
a  master  engineer.  It  is  a  model  for  every  young  man  to  study,  not 
only  on  the  lines  presented  but  on  similar  lines.  The  profession  of 
engineer  is  at  present  a  most  equivocal  one,  if  not  the  most  equivocal 
one  in  the  world  as  a  profession.  The  lawyer  is  acknowledged  by  the 
courts  ;  he  is  made  a  lawyer  at  a  school,  and  is  admitted  by  the  courts 
as  a  lawyer,  and  permitted  by  law  to  practice  his  profession.  The 
doctor  is  educated  at  a  school,  and  is  permitted  by  law  to  kill  his 
friends  and  enemies  at  pleasure — and  no  law  can  touch  him,  pro- 
vided he  does  it  according  to  the  books.  But  the  engineer  enjoys 
no  such  favorable  position.  An  engineer,  no  matter  what  his  educa- 
tion may  be  in  a  school,  will  not  be  an  engineer  on  leaving  school ; 
he  must  become  a  practical  engineer  by  reason  of  his  own  after 
efforts.  An  engineer  must  be  self-educated.  Afier  he  leaves  school 
he  must  be  self-educated  ;  and  the  way  to  educate  himself  is  to  mas- 
ter each  point  that  comes  up,  one  at  a  time,  and  follow  up  the 
instructions  given,  if  he  would  succeed  in  his  profession. 

Mr.  Dunbar — Any  supermtendent  who  has  enough  technical  edu- 
cation can,  by  following  the  course  mentioned  in  this  paper,  become 
an  engineer,  provided  he  is  energetic,  persevering,  and  has  an  aver- 
age amount  of  ability,  can  he  not? 

Mr.  Humphreys — I  think  so. 

Mr.  T.  D.  Miller — I  regret  very  much  that  Mr.  Humphreys  did 
not  write  this  paper  twelve  or  thirteen  years  ago,  for  it  would  have 
helped  me  out  of  many  a  hole.  I  am  not  through  with  the  paper  by 
any  means,  for  I  shall  give  it  closer  study  after  I  get  home.  I  am 
very  glad  to  have  heard  it,  and  am  very  glad  indeed  that  Mr.  Hum- 
phreys has  written  it. 
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Mr.  McDonald — It  seems  rather  hard  to  say  very  much  about  this 
paper,  because  we  all  so  thoroughly  agree  with  what  the  author  said ; 
but  if  word  of  mine  could  be  of  use,  or  could  help  anyone  to  a  better 
knowledge  of  his  business,  I  would  be  very  glad  to  speak  it.  I  am 
satisfied  Mr,  Humphreys  looks  at  this  thing  m  much  the  same  tight  I 
that  I  do,  althouf;li  I  have  Dever  become  a  practical  engineer.  T' 
point  I  wish  to  make  is  this^following  out  a  few  words  that  he  said, 
and  which  I  have  tried  in  my  life  to  follow,  and  which  have  been  of 
great  value  to  me  First,  1  have  tried  to  be  thorough  in  what  I  have 
done.  I  believe  that  is  one  of  the  great  things  for  eveiy  young  man, 
middle-aged  man,  or  even  older  man,  to  practice.  Try  to  be 
thorough,  letting  nothing  go  by  that  is  possible  for  one  to  understand, 
if  by  any  effort  he  can  come  to  an  understanding  of  it.  Next,  in  all  1 
his  efforts,  let  him  be  honest — I  mean  with  himself.  Of  course  «e 
are  all  expected  to  be  honest  with  those  who  are  around  us,  and  I 
think  that  the  man  who  is  thoroughly  honest  wiih  himself  is  bound  to 
succeed  in  whatever  he  undertakes,  let  that  be  in  whatever  business 
you  please,  whether  as  engineer,  in  the  mercantile  business,  or  in  the 
professions  of  which  Mr.  Chollar  spoke,  of  doctor  or  lawyer.  If  he 
is  honest  with  himself  and  with  those  around  him,  and  honest  in  hia 
efforts,  he  will  certainly  succeed  sometime  in  getting  somewhere  near 
to  the  top  of  the  ladder. 

Mr.  Walton  Clark— As  a  young  man  I  shared  with  every  unedu- 
cated man  in  an  almost  superstitious  admiration  for  a  technical  col- 
lege education.  I  believe  that  now  1  do  not  undervalue  a  technical 
college  education,  but  I  do  not  regard  it,  as  I  did  then,  as  the  one 
thing  necessary  to  succeed,  even  in  the  gas  business;  but  of  that,  a 
little  more  later.  I  do  not  think  it  necessary,  and  indeed  I  think  it 
rather  harmful,  to  confuse  the  ideas  of  a  boy,  who  is  trying  to  get  an 
education,  with  the  harmonies  or  the  differences  between  theory  and 
practice.  The  theories  that  he  will  find  stated  in  standard  works 
have  been  already  settled  by  men  who  are  belter  equipped  than  he 
is.  or  than  he  probably  ever  will  be,  to  test  their  accuracy.  If  he 
will  take  as  proved  what  he  finds  written  in  the  works  which  are 
recognized  as  standards  in  engineering  matters,  and  will  devote  his 
energies  to  obtaining  a  knowledge  of  principles  and  an  accumulation 
of  facts,  he  will  do  very  well,  although  he  may  have  no  idea  as  to  the 
harmony  of  theory  and  practice.  I  am  very  glad  that  Mr.  Humphreys 
emphasizes  the  importance  of  a  knowledge  of  accounts.  I  consider 
such  knowledge  highly  important  to  success.  Possibly  a  man  may 
build  a  bridge,  or  even  a  gas  works,  which  will  be  all  right  in  opera- 
tion, without  a  knowledge  of  double-entry  book-keeping ;  but  he  will 
never  get  the  satisfaction  out  of  life  without  such  knowledge  that  he 
wilt  have  with  it.  As  I  look  at  it.  those  who  are  trying  to  make  3 
success  in  the  gas  business  may  be  roughly  divided  into  three  classes. 
First,  the  class  of  men  with  indomitable  wills,  of  whom  Mr.  Hum-  1 
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phreys  speaks — the  young  fellows  who  come  of  educated  families, 
have  educated  surroundings,  and  have  the  determination  to  get  an 
education.  We  need  not  worry  about  them ;  they  will  get  it.  Such 
a  paper  as  this  by  Mr.  Humphreys'will  be  of  great  help  to  them.  The 
next  class  is  composed  of  young  men,  who,  with  educated  surround- 
ings, have  added  the  determination  of  somebody  (their  superior  in 
position)  that  they  shall  learn  the  business.  Such  was  my  fortunate 
position.  Those  young  men  we  need  worry  very  little  about,  and  to 
them  again  Mr.  Humphreys'  paper  will  be  of  great  aid.  But  there  is 
a  third  class,  a  class  about  whom  we  can  worry  a  great  deal.  It  is 
the  class  whom  we  can  do  the  most  for,  and  who  are  most  in  need  of 
our  help ;  it  is  the  class  of  young  men  who  are  working  for  eight  or 
ten  hours  per  day,  who  have  nobody  specially  interested  in  them  to 
push  them  forward  in  their  positions,  nobody  specially  interested  in 
their  getting  an  education,  and  who  possibly,  and  often,  are  sur- 
rounded by  circumstances  tending  rather  against  than  for  an  educa- 
tion. It  is  in  aid  of  such,  as  I  understand  it,  that  the  *' Practical 
Class"  of  the  American  Gas  Light  Association  was  particularly 
formed.  I  would  not  say  to  those  men,  **\Vhen  you  get  through 
with  your  work,  go  home  and  put  in  your  nights  in  study ;"  for  I  do 
not  think  that  the  greatest  success  will  come  to  those  men  by  spend- 
ing four  or  five  hours  every  night  on  their  books.  To  a  certain 
amount  of  study  they  must  devote  themselves  if  they  wish  advance- 
ment ;  but  it  is  not  and  should  not  be  expected  of  them  that  they  will 
be  able  to  devote  all  their  time  to  work  or  study,  and  yet  make 
rounded  and  completed  men  of  themselves — and  to  be  a  rounded  and 
completed  man  is  a  great  deal  better  than  to  be  only  a  technically 
educated  man;  1  am  afraid  men  of  that  class  will  take  some  dis- 
couragement from  Mr.  Humphreys'  paper.  Understanding  it  thor- 
oughly, possibly  they  will  not ;  but  they  very  likely  will.  Men  of  that 
class,  unless  gifted  with  indomitable  will  and  with  the  spirit  of  self- 
sacrifice,  cannot  go  through  the  course  which  has  been  laid  down  in 
Mr.  Humphreys'  paper,  and  at  the  same  time  do  what  else  is  neces- 
sary to  make  them  rounded  men,  and  make  them  men  most  fitted, 
after  working  among  men,  to  get  the  most  out  of  life.  The  young 
man  who  is  compelled  to  work  during  the  four  years  that  another 
man  is  in  college  should  comfort  himself  with  the  knowledge  that  he 
is  getting  that  which  the  college  man  is  missing.  It  is  probably  ad- 
mitted by  most  of  those  who  have  given  the  matter  their  candid 
attention  that  there  is  no  four  years'  training  that  fits  a  man  less  to 
be  useful  immediately  than  the  four  years  that  are  spent  in  a  technical 
college.  The  man  who  has  a  purely  technical  education  is  not,  im- 
mediately after  his  graduation,  the  most  desirable  man  to  deal  with. 
He  has  the  foundation  for  becoming  a  most  useful  member  of  the 
engineering  class,  but  his  college  has  not  given  him  all  that  he  needs  ; 
and  something  of  that  which  is  needed  by  him  has  been  gotten  by 
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the  man  who  has  not  been  in  college,  but  who  has  been  putting  in 
his  years  in  working  among  and  rubbing  against  other  men.  It  is  not 
everybody  who  can  get  the  biggest  prizes  in  his  chosen  profession ;  it 
is  not  everybody  in  a  gas  works  who  can  follow  out  the  course  laid 
down  by  Mr.  Humphreys  in  his  paper.  But  everybody  can  do  some- 
thing towards  it,  and  I  hope  no  man  will  be  discouraged  by  the  ap- 
parent magnitude  of  the  task  here  set  before  him.  I  hope  that  all 
the  young  fellows  will  take  hold  of  it  who  can,  but  they  should  do  so 
recognizing  and  appreciating  the  fact  that  success  in  life  does  not 
always  mean  occupying  the  highest  positions — whether  in  the  engi- 
neering profession,  in  the  legal  profession,  or  among  the  doctors  or 
ministers.  Success  in  life  is  something  away  beyond  that;  and  that 
success  may  be  attained  by  any  man  working  in  any  capacity — in  a 
gas  works  or  anywhere  else — and  whether  he  is  able  to  obtain  a  tech- 
nical school  education  or  not.     (Applause.) 

Mr.  Chollar — I  have  no  doubt  Mr.  Humphreys  has  outlined  in 
his  paper  a  very  desirable  course  of  study,  and  one  which  can  be 
followed  with  advantage  and  profit  by  anyone  who  desires  to  advance 
in  the  profession  of  gas  engineering.  I  think,  however,  he  has  not 
emphasized  the  study  of  geometry  sufficiently.  I  would  emphasize  it 
more.  I  venture  to  say  that  if  a  young  man  would  spend  one  hour 
per  day  for  the  length  of  time  required  to  go  through  a  technical 
school,  and  at  the  same  time  be  continually  in  practice  at  a  gas  works, 
he  would  come  out  at  the  end  of  that  time  practically  as  good  a  tech- 
nical engineer  as  if  he  had  gone  through  a  technical  school. 

Mr.  Howard — After  hearing  Mr.  Humphreys'  paper  I  cannot  help 
comparing  the  advantages  within  the  reach  of  so  many  young  men  at 
the  present  day  with  those  which  were  obtainable  years  ago  by  those 
engaged  in  the  gas  business.  When  I  first  commenced  in  the  gas 
business,  forty  or  forty-five  years  ago,  young  men  who  wanted  to  get 
information  in  the  gas  line  had  to  be  friends  or  relatives,  or  in  some 
way  connected  with  an  engineer,  in  order  to  obtain  any  infomia- 
tion  at  all.  Then  all  the  gas  works  in  the  country  were  locked  uj); 
you  could  not  get  inside  their  gates ;  and  if  you  wanted  to  get  any 
information  you  would  be  told,  as  I  was  once  told  when  I  asked  a 
trifling  question  regarding  the  working  of  the  center-seal,  '*  You  can- 
not be  told  that:  that  is  a  matter  secret  to  the  profession.**  Then  no 
papers  were  read ;  no  paper  was  devoted  to  the  gas  interest ;  nor  were 
there  any  books  published  which  would  enable  a  man  to  study  and 
learn  the  secrets  of  gas  engineering.  How  different  it  is  to-day.  I 
do  not  wonder  at  the  many  young  men  now  coming  to  the  front,  with 
the  opportunities  that  they  have  of  gaining  knowledge  in  their  chosen 
profession  from  books,  and  from  the  sources  of  technical  infomiation 
and  the  knowledge  of  practical  duties  which  are  open  to  them,  as 
compared  with  the  condition  of  affairs  forty  or  fifty  years  ago-  I  am 
glad  to  see  the  progress  that  is  being  made :  and  if  this  progress  and 
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wh-Tf^m^o,^^^^*^^^  ^^^  the  next  forty  or  forty-five  years,  I  do  not  know 
t\T\v''^  ^e  accomplished  by  that  time. 
/iT.^"?^''— I  should  dislike 


very  much  to  have  this  excellent 


and  inte       * ^^  »"ouia  qishkc  vcij  luui.ii  t 

phrevs  i^^T'^^  ^^^^^^^  P^^^  without  personally  thanking  Mr.  Hum- 
of  us  wh  K  ^^^^^^t>ons.  I  think  it  has  been  the  experience  of  all 
of  the  -^  ^^^^"^  ^  number  of  years  in  this  line  of  work,  that  one 

yountr  "^?^^  ^^^^ult  (luestions  which  we  have  to  answer  is  that  of  the 
best  a  "^^-^  ^^^  ^^^  (iesirous  to  study  our  business  as  to  how  they  can 
the  ti  ^'^*"*^^  ^^^  knowledge.  It  looks  to  us  to  be  not  in  accord  with 
did  v'^^^.  ^^  ^^^^  ^^  ^^y  t^  such  a  man  that  he  must  do  to-day  as  we 
♦k^  K*^?T^  ^^^ — that  he  must  so  into  a  gas  works  and  commence  at 


vour  ftT'^  conscientious  worker  in  a  gas  works,  or  any  young  man  in 
>  r  Office  who  has  an  ambition  to  be  something  more  than  a  clerk, 
^"y  young  man  in  the  general  office  of  a  comj)any  who  recognizes 
an  opportunify  in  our  line  of  work,  and  appeals  to  you  for  informa- 
.Vf "  obtain  it.  The  course  is  possibly  a  little  too  technical,  and 
possibly  a  little  too  extended ;  but,  with  our  ex])erience.  we  can  indi- 
cate to  such  a  young  man  clearly  his  line  of  study.  It  was  my  expe- 
rience upon  coming  from  school  and  endeavoring  to  take  up  this  line  of 
study  to  find,  just  as  Mr.  Howard  has  said  (for  I  am  rather  an  old  fellow 
in  the  business,  in  spite  of  the  fact  that  I  am  still  one  of  the  -  boys  *'), 
that  a  knowledge  of  the  business  was  hermetically  sealed  up  in  the  gas 
works :  that  an  outsider  could  learn  nothing,  could  ac(]uire  no  infor- 
mation :  and  that  no  man  would  more  instantly  resent  any  intrusion 
into  his  works  than  the  engineer.  If  perchance  the  President's  son 
desired 'to  accpiire  the  knowledge  pertaining  to  the  making  of  gas,  in- 
stead of  welcoming  him,  as  we  do  now  in  our  works,  they  feared  his 
becoming  a  competitor  for  their  i)laces  later  on.  and  they  simply  would 
not  have  him  there,  and  gave  him  no  information.  To-day  any  young 
man  is  gladly  made  welcome  to  such  information  as  we  have.  The 
establishment  of  these  societies  a  <piarter  of  a  century  ago  broke  down 
the  Cliinese  walls  around  our  gas  works,  and  made  the  knowledge 
which  gas  men  then  possessed  free  to  those  who  have  grown  up  since. 
Without  entering  into  any  discussion  of  the  ipiestion  of  the  relative  im- 
portance of  practical  and  theoretical  knowledge,  I  may  say  it  is  exceed- 
ingly important  that  the  young  men  of  to-day  should  know  how  they 
can  best  and  most  readily  accpiire  the  knowledge  of  this  business 
which  will  make  them  useful  men.  Therefore,  any  indication  or  any 
signboard  which  will  point  out  the  road  for  these  young  men  to  fol- 
low in  the  line  of  study  is  of  great  benefit  to  them  and  to  us.  Per- 
sonally, I  esteem  this  as  one  of  the  most  valuable  papers  read  for  a 
long  time  in  my  hearing  in  the  meetings  of  this  Association.  It  is 
valuable  to  this  extent:   it  recognizes  the  fact  that  our  forces  to-day 
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must  be  recruited  from  the  young  men  who  are  coming  here,  and 
thai  they  should  have  some  indication  of  the  line  of  study  they  ought 
to  pursue.  It  is  true  that  those  of  us  who  wasted  (from  Mr.  Clark's 
position)  four  years  In  college  study  learned  after  all  to  understand 
and  to  appreciate  sound,  correct  and  honest  knowledge;  and  if  we 
did  not  know  so  much  of  our  fellow  men  as  did  the  boy  who  grew  up, 
from  the  first,  battling  for  life  with  his  fellow  men,  still  we  learned  a 
great  deal  that  is  useful,  and  on  a  much  surer  foundation  than  did  ' 
that  hoy.  Therefore,  whatever  technical  knowledge  we  can  start  with 
from  schools  and  universities,  so  much  the  better.  But  graduates  of 
college, 'after  all,  on  coming  into  your  gas  works  must  have  some  line 
of  study  which  will  be  of  use  to  them,  and  such  3  line  of  study  is 
clearly  indicated  in  this  paper.  The  busy  gas  engineer  has  not  a  great 
deal  of  time  to  give  to  the  young  men  about  him.  He  desires  con- 
scientiously to  help  them,  and  it  is  important  to  him  to  know  how  he 
can  best  do  so.  Most  of  us  recall  the  fact  that  a  few  years  ago  there 
was  nothing  but  the  elder  Clegg's  book,  and  a  few  other  half-forgotten 
books,  upon  the  subject  of  gas  making;  that  there  were  no  technical 
books  on  the  subject  of  gas  engineering  ;  and  that  there  was  really  noth- 
ing to  which  we  could  direct  the  attention  of  a  young  man  desiring  to 
study,  except  to  our  own  works,  and  tell  him  to  follow  those  works  from 
day  to  day  ;  and  when  an  accident  occurred  to  do  as  this  paper  has 
indicated — find  a  reason  for  that  accident — and  in  finding  that  reason 
obtain  much  information  in  other  directions.  It  is  not  necessary  that 
in  this  line  of  study  your  employee  should  spend  four  or  live  hours  a 
night;  but  with  a  certain  tine  of  study  fixed,  or  if  in  connection  with 
his  practical  daily  work  he  has  some  book  which  he  can  read,  or 
some  hne  of  study  which  he  can  pursue  in  his  leisure  hours,  even  if 
he  can  devote  to  it  but  one  hour  of  the  twenty-four,  that  man  is  en- 
riching his  knowledge,  is  widening  his  intelligence,  an,d  making  him- 
self more  thoroughly  useful  in  everj-  direction.  Certainly  no  man 
here,  no  matter  how  practical  he  may  he.  will  deny  that  a  technical 
knowledge  of  the  business  which  he  has  chosen  as  his  life  work  is  of 
great  value  to  him.  He  cannot  know  too  much  ;  and  any  honest  and 
conscientious  worker  will  seek  to  acquire  that  knowledge.  This  paper 
simply  lakes  the  rubbish  out  of  his  path  and  indicates  what  is  best  for 
him  to  know;  how  much  of  it  he  has  time  to  acquire  is  a  question  to 
be  determined  by  himself.  I  think  the  Association  owes  Mr.  Hum- 
phreys a  debt  of  gratitude,  and  I  feel  that  I  personally  owe  him  that 
debt;  for  the  question  is  asked,  not  once  a  month,  but  once  a  week, 
in  my  office,  by  men  who  are  desirous  of  placing  their  sons  in  gas 
works,  how  to  put  them  there,  and  what  they  shall  study. 

Mr.  Humphrevs — I  am  glad  that  the  paper  has  excited  any  dis- 
cussion at  all ;  I  was  afraid  there  would  not  be  any.  I  note  particu- 
larly Mr.  Clark's  criticisms;  and  I  was  very  anxious  tu  hear  them 
because  I  wanted  to  check  myself  up,  and  to  check  myself  up  care- 
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fully  by  the  views  of  a  man  who  has,  as  I  know,  taken  a  great  deal  of 
interest  in  this  educational  subject.  While  he  approached  it  very 
much  from  the  same  direction  as  myself,  there  was  still  a  very  great 
difference  in  the  views  expressed.  Mr.  Clark,  as  he  intimated,  en- 
tered a  gas  works  with  a  fair  education,  came  of  educated  people, 
and  was  practically  forced  into  his  education ;  or  at  least  he  put  it 
in  that  way.  But  I  do  not  believe  it,  for  he  is  of  a  studious  disposi- 
tion, and,  so  far  as  I  know  him,  I  do  not  believe  there  was  much 
forcing  done ;  but  Mr.  Forstall  did  no  doubt  assist  to  push  him  for- 
ward against  the  knowledge  which  he  should  acquire.  Now,  Mr. 
Clark  has  gotten  his  education  in  that  way,  or  stated  it  in  that  way ; 
but  I  think  perhaps  he  does  himself  an  injustice  in  thinking  without 
that  push  and  drive  from  the  outside  he  would  not  have  gone  forward. 
I  certainly  do  not  agree  with  him  in  thinking  that  there  are  but  few 
who  could  have  gone  forward  without  that.  In  a  conversation  that  I 
had  with  Mr.  Clark  on  this  subject  recently,  he  placed  me  in  the  first 
class.  But  I  think  there  are  plenty  of  young  fellows  who  have  just 
as  much  of  an  'indomitable  will'*  as  I  have;  and  I  believe  that  the 
trouble  does  not  come  so  much  from  their  not  having  a  will  to  go  for- 
ward as  in  their  inability  to  find  out  how  to  go,  for  very  often  the  will 
is  there,  if  they  could  only  receive  the  first  encouragement.  To  be 
personal  for  a  moment,  I  may  say  I  believe  the  course  I  have  outlined 
here  can  be  carried  out  exactly  as  outlined.  Or,  to  put  it  a  little  dif- 
ferently, I  believe  that  it  can  be  carried  out  as  fully  as  I  have  outlined 
it,  quite  as  well  as  I  was  able  to  do  what  I  did.  Although,  as  Mr. 
Clark  remarked  the  other  day,  I  had  unusual  opportunities,  from  the 
fact  that  I  had  friends  who  were  directors  of  my  first  company,  who 
permitted  me  to  take  a  technical  course  at  the  same  time  that  I  cared 
for  my  business ;  still  it  is  to  be  remembered  that  I  undertook  a  great 
deal  more  than  I  have  here  outlined.  It  may  not  have  done  me  so 
much  good  as  if  I  had  confined  myself  to  a  narrower  course ;  but 
nevertheless  the  work  was  done,  and  I  believe  that  there  are  dozens 
and  dozens  of  our  young  men  who  can  go  through  with  the  course  I 
have  outlined  as  well  as  I  was  able  to  complete  that  fuller  course. 
Therefore  I  speak  from  my  own  experience.  With  regard  to  the  ques- 
tion of  theory  and  practice  I  may  say  I  think,  as  Mr.  Clark  does,  that 
we  do  not  want  at  the  outset  to  confuse  the  mind  of  a  young  man  by 
abstruse  discussions.  Unfortunately,  however,  that  question  is  likely 
to  come  before  him  at  the  very  outset,  for  the  minute  he  talks  about 
becoming  an  engineer,  or  pursuing  anything  in  the  line  of  a  technical 
course,  people  will  at  once  take  up  the  argument  with  him  as  to 
whether  he  should  learn  it  in  the  shops  or  in  the  schools.  Therefore, 
at  the  very  outset,  I  tell  him  that  I  do  not  believe  he  should  learn  in 
either  alone,  but  that  he  should  learn  it  in  both.  I  would  not  advise 
any  young  man  to  work  eight  or  ten  hours  a  day  for  his  daily  bread, 
and  then  study  four  or  five  hours  every  night  at  home,  and  think  of 
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nothing  else  but  his  work  by  day  and  his  study  at  night.  This  is  not 
necessary.  There  is  no  reason  why  he  should  not  be  able  to  do  his 
work  and  still  have  a  little  time  for  play.  But  we  know  that  everyone 
who  is  going  to  succeed  to-day  has  to  put  in  some  hard  knocks  at  the 
start.  There  is  no  use  sitting  down  and  saying  that  this  thing  is  easy 
to  accomplish,  for  it  is  not.  I  would  be  sorry  if  any  word  of  mine 
tended  to  discourage  anybody  from  going  forward ;  but  if  I  discourage 
one  and  encourage  two  then  I  am  glad  of  what  I  have  said.  I  believe, 
with  Mr.  ChoUar  (although  I  cannot  go  quite  as  far  as  he  does),  that 
if  a  boy  will  put  in  even  one  hour  a  day  in  study  he  will,  at  the  end 
of  four  years,  be  able  to  show  a  very  marked  progress ;  but  I  emphati- 
cally do  not  believe  that  he  would  be  as  well  grounded  and  as  well 
capable  of  going  forward  in  his  work  as  one  who  had  received  a  more 
liberal  technical  education. 

Mr.  Chollar — For  practical  purposes,  I  said. 

Mr.  Humphreys — Even  for  practical  purposes  I  do  not  believe  that 
he  would  be.  I  believe  that  extremely  practical  questions  would 
come  up  that  he  would  not  be  able  to  grapple  with  as  well  as  the  man 
who  had  given  four  years  of  undivided  attention  to  study  and  practice, 
and  who  had  afterward  had  opportunity  to  carry  forward  that  prac- 
tice. I  cannot  agree  with  Mr.  Clark  in  thinking  that  there  is  a  nar- 
rowing influence  in  a  college  education.  On  the  contrary,  I  think 
that  the  study  required  at  college  broadens  a  man.  Let  us  take  our 
own  experience  of  men  who  have  come  to  us  right  from  college ;  we 
find  them  wonderfully  qualified  (there  may  be  exceptional  men)  to 
take  up  general  or  even  commercial  questions.  It  is  necessary  in 
writing  a  paper  of  this  kind  to  outline  in  a  few  words,  or  in  a  few 
pages,  the  work  to  be  performed  during  many  years,  and  many  ob- 
stacles must  be  apparent ;  and  if  such  a  paper  is  read  by  a  man  with- 
out resolution,  it  may  discourage  him.  But  he  must  bear  in  mind, 
as  Mr.  Chollar  points  out,  that  he  does  not  have  to  take  all  those 
doses  at  one  time.  The  obstacles  are  shown,  or  some  of  them  at  least 
are  suggested  in  such  a  paper,  but  he  must  bear  in  mind  that  he  does 
not  have  to  meet  them  all  at  the  same  time.  They  are  encountered 
one  at  a  time,  and  they  can  be  overcome  as  they  are  encountered. 
You  know  how  it  is  in  going  down  a  country  road  on  an  incline,  with 
another  incline  looming  in  front  of  you ;  we  see  the  whole  elevation  at 
once.  It  looks  from  near  the  bottom  of  the  first  incline  like  a  wall 
standing  in  front  of  you.  When  you  come  to  it  you  are  often  inclined 
to  think  that  there  is  no  elevation  at  all.  So  the  young  man  here  has 
all  his  troubles  presented  to  him  at  once ;  but  he  will  meet  them  one 
at  a  time.  I  have  the  greatest  respect  for  practical  men  and  for  the 
practical  side  of  technical  education — the  greatest  possible  respect — 
in  spite  of  the  opinions  of  some.  I  commenced  at  that  end  of  it 
myself ;  and  I  never  started  for  the  other  end  until  I  found  how  im- 
possible it  was  to  go  forward  as  I  wanted  to  without  a  technical  edu- 
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pened  to  me  in  the  army  of  the  Potomac  in  1862.  I  had  just  grad- 
uated from  a  college  a  few  months  before.  It  was  not  a  technical 
school,  but  it  was  somewhat  similar  to  West  Point  in  its  mathematical 
and  physical  courses — a  West  Point  graduate  was  president  of  the 
college.  Shortly  after  graduating  I  joined  an  engineering  regiment 
in  the  army.  The  captain  of  my  company  was  a  very  technically 
educated  man — extremely  so,  and  he  had  done  some  considerable  en- 
gineering work  in  the  army  before  the  war.  In  1862  our  regiment 
went  into  camp  on  precisely  the  grounds  where  the  Washington 
(D.  C.)  Company's  new  gas  works  are  built.  The  company  that  I 
belonged  to  was  unfortunate  enough  to  have  its  street  right  through 
a  gully,  and  the  tents  were  built  on  each  side  of  that  street,  facing 
each  other.  The  different  companies  had  their  tents  back  to  back. 
Our  street  was  no  street  at  all,  but  simply  a  great  big  gully,  fifteen  feet 
deep  at  one  end,  and  hardly  anything  at  the  other.  As  we  were  an 
engineering  regiment,  we  had  all  sorts  of  prismatic  compasses  and 
surveying  instruments,  and,  in  fact,  all  the  instruments  that  could  be 
desired.  The  captain  came  to  me  and  said:  ''Now,  Chollar,  you 
are  an  engineer,  and  I  want  you. to  have  that  gully  filled  up.  I  wish 
you  would  get  the  instruments  out  and  cross  section  this  gully,  make 
an  estimate  of  what  is  required  to  fill  it,  and  then  we  will  have  it  filled 
up."  Said  I,  '*That  is  all  right,  captain;  I  have  got  that  done 
already.*'  He  said:  ''No;  you  cannot  have  done  that,  for  you  have 
not  been  out  here  at  work  at  all."  "Yes,  I  have,"  said  I,  "and  I  know 
exactly  what  will  be  required.  I  have  got  the  estimate  ready  now." 
Said  he,  "How  much  will  it  take?"  Said  I,  "Captain,  it  will  take 
the  full  of  it."  Then  we  went  to  work  with  our  wheelbarrows  and 
filled  it  up.   (laughter.) 

On  motion  of  Capt.  White,  the  thanks  of  the  Association  were  ten- 
dered to  Mr.  Humphreys  for  his  valuable  paper.   (Carried.) 

The  President — We  will  now  pass  on  to  the  consideration  of  the 
next  paper,  by  Mr.  B.  E.  Chollar,  of  St.  Ix)uis,  Mo.,  on 

THE  (ALLEGED)  LAW  OF  INVERSE  SQUARES. 

The  night  wind  with  desolate  moan  swept  by ;  and  the  old  shutters 
swung  screaming  on  their  hinges;  and  the  moon,  as  the  torn  edges 
of  the  clouds  flew  past,  struggled  aslant  the  stained  and  broken  i)anes 
so  dimly  that  the  watchful  eye  of  Death  scarcely  was  conscious  when  it 
went  and  came. 

The  fire  beneath  the  crucible  was  low ;  yet  it  still  burned ;  and 
ever,  as  his  thoughts  grew  unsupportable,  he  raised  himself  upon  his 
wasted  arm  and  stirred  the  coals  with  difficult  energy ;  and  when  the 
rod  fell  from  his  nerveless  fingers,  and  his  eye  felt  faijit  within  its 
socket,  he  shrunk  back  upon  his  pallet,  and  with  unclosed  lips  mut- 
tered a  curse  on  death. 

The  silent  room  from  its  dim  corners  gave  back  his  rattling  breath ; 
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be  divergent,  or,  what  is  the  same  thing,  the  wave 
fronts  will  be  convex,  and  the  intensity  at  D  will 
depend  for  its  value  upon  the  distance  A  D. 

If  at  D  we  interpose  a  device  that,  without 
absorbing  any  of  the  energy  of  A,  will  change  the 
directions  of  all  the  lines  of  force  so  as  to  make 
them  parallel,  and  consequently  the  wave  fronts 
plane  surfaces,  the  intensity  at  E  will  be  the  same 
as  at  D  and  independent  of  the  distance  D  E. 
Hence  parallel  lines  of  force  neither  increase  nor 
decrease  in  intensity,  but  maintain  a  constant 
value  for  an  indefinite  distance. 

At  E  let  us  again  interpose  a  diverting  device 
as  before,  but  one  which  will  converge  the  lines 
of  force  to  a  focus  at  G.  The  wave  fronts  from 
E  to  G  will  be  concave,  because  all  the  energy  at 
E  will  be  concentrated  at  a  point,  at  G. 

The  conditions  between  E  and  G  will  then  be 
exactly  the  reverse  of  those  existing  between  A 
and  D.  From  A  to  D  the  lines  of  force  are  purely 
diverging,  and  the  intensity  will  decrease  accord- 
ing to  the  law  of  squares.  From  E  to  G  the  force 
lines  or  rays,  if  we  choose  so  to  call  them,  are 
purely  converging,  and  the  intensity  of  radiation 
must  necessarily  increase  according  to  the  square  of 
the  distance,  the  limit  of  which  distance,  however, 
is  (t,  where  the  lines  cross  each  other  in  a  point. 

We  started  at  A  with  a  point  of  radiant  force — 
a  luminous  point  we  may  call  it — and  have  passed 
with  its  force  to  t),  thence  to  E,  at  an  indefinite 
distance,  and  have  arrived  at  G  with  another 
luminous  point  of  intensity,  the  same  as  that  with 
which  we  began.  It  follows,  therefore,  that  the 
light  from  a  luminous  point  may  be  reproduced  at 
an  indefinite  distance  with  an  intensity  equal  to 
but  not  exceeding  that  of  the  source. 

We  have  seen  from  the  foregoing  that  a  pencil 
of  rays  diverging  from  a  point  decreases,  and  that 
a  pencil  of  converging  rays  increases  in  intensity 
according  to  the  rule  of  squares,  and  that  a  beam 
of  parallel  rays  holds  its  own  indefinitely,  neither 
increasing  nor  decreasing. 

We  have  seen  also,  that  in  case  of  a  force  radi- 
ating from  or  to  a  point,  the  angle  of  divergence 
or  convergence  cuts  no  figure  so  far  as  the  alleged 
law  is  concerned. 
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The  books  agree  to  a  remarkable  extent  in  regard  to  lack  of  a 
specified  and  precise  definition  of  what  is  meant  by  the  term  "dif- 
fused light."  A  search  through  the  libraries  would  probably  result 
in  failure  to  find  anything  satisfactory.  Some  individuals,  however, 
define  it  as  light  reflected  from  a  roughened  surface ;  others  say  it  is 
scattered  light,  while  still  others  think  that  "soft  light"  expresses 
the  idea  pretty  well.  One  at  least  has  been  known  to  define  it: 
'•  Well,  when  I  say  diffused  light,  you  know  what  I  mean,  and  when 
you  say  diffused  light,  I  know  what  you  mean."  One  "  practical" 
man  said,  "A  diffused  light  is  one  that  diffuses,  and  that  is  all  there  is 
about  it." 

It  is  easy  to  distinguish  between  a  light  that  is  diffusive  and  one 
that  is  not ;  but  to  define  the  term  "  diffused  light,"  so  as  to  give  an 
exact  idea  of  the  same,  is  quite  another  thing.  The  term  soft  light 
is  an  antonym  for  sharp  light.  A  soft  light  comes  from  a  large  sur- 
face, while  a  sharp  light  comes  from  a  small  one.  A  sharp  light 
casts  a  clear  cut,  well  defined  shadow,  while  a  soft  one  makes  a 
shadow  with  the  edges  more  or  less  blurred  and  indistinct. 

The  light  from  a  point  is  the  sharpest  possible.  The  light  from 
the  clouds  is  the  softest  possible.  The  light  of  the  former  consists 
totally  of  diverging  rays,  while  that  from  the  latter  contains  a  mini- 
mum of  rays  of  that  kind.  Diffused  light,  therefore,  is  light  com- 
posed of  converging,  parallel,  and  diverging  rays;  light  without  any 
definite  wave  front ;  light  that  cannot  be  brought  to  a  focus ;  light 
that  does  not  come  under  the  law  of  inverse  squares.  The  larger  the 
area  of  the  source,  and  the  greater  the  proportion  of  converging  and 
parallel  rays,  the  greater  will  be  the  diffusibility  of  the  Jight. 

If  light  from  a  surface  were  emitted  in  truly  radial  directions  only, 
that  is  to  say,  if  all  the  lines  of  direction  were  to  pass  through  a  com- 
mon point  located  somewhere  behind  the  surface,  the  doctrine  of  in- 
verse squares  would  be  correct  and  satisfactory ;  but  such  is  not  the 
case. 

Take  the  light  and  heat  from  the  sun  for  example. 

The  diameter  of  that  body  is  800,000  miles,  while  that  of  the  earth 
is  8,000.  The  sun's  diameter  is  an  hundred  times  greater  than  that 
of  the  earth,  and  its  surface  ten  thousand  times  greater.  The  sun 
radiates  its  light  and  heat  not  alone  into  the  infinity  of  space,  but 
every  square  foot  of  our  little  earth  receives  the  converging  energy 
from  ten  thousand  square  feet  of  the  sun's  surface.  In  addition  to 
this,  every  foot  of  the  surface  of  the  earth  receives  the  radiated 
energy  in  a  parallel  beam  from  an  equal  surface  of  the  sun,  and  every 
point  of  half  the  sun's  surface  sends  a  pencil  to  the  surface  of  half  the 
earth. 

If  the  rule  of  squares  were  true,  the  light  and  heat  of  the  sun  would 
be  far  beyond  the  utmost  limits  of  any  possible  human  comprehension  ; 
on  the  contrary,  however,  if  a  reasonable  view  of  the  case  be  taken. 
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the  sun's  temperature  and  light  can  come  well  within  the  limits  of 
mortal  conception. 

An  artificial  light  will  be  diffusive  in  proportion  to  its  converging 
and  parallel  rays,  that  is  to  say,  in  proportion  to  its  size.  The  more 
it  disuses,  the  more  it  diverges  from  the  rule  of  inverse  squares. 

Gas  lights  are  the  largest  and  most  diffusive  of  artificial  lights,  and 
within  the  limits  of  several  feet  in  distance  do  not  come  under  the 
rule.  An  ordinary  gas  flame  at  a  distance  of  twenty  feet  subtends  an 
angle  as  great  as  that  of  the  sun  from  the  earth. 

The  graduation  of  the  photometer  bar  is  based  on  the  hypothesis, 
that  the  law  of  squares  being  orthodox,  must  therefore  be  correct. 

Gas  lights,  by  reason  of  their  large  size,  are  better  than  the  pho- 
tometer indicates  ;  the  photometer  discriminates  against  them  and  in 
a  measure  tends  to  the  disparagement  of  gas  property. 

An  instrument  that  informs  us  that  a  common  white  globe  inter- 
cepts two-thirds  of  the  value  a  of  gas  light,  when  common  sense  tellt 
us  that  it  does  not,  is  not  to  be  trusted  in  a  business  so  large  as  the 
gas  industry. 

The  members  of  the  gas  fraternity  ought  to  uphold  and  advocate 
to  the  fullest  extent  the  merits  and  excellencies  of  their  product,  and 
under  no  conditions  surrender  the  slightest  advantage  to  any  detrac- 
tion from  the  value  of  their  goods.  There  is  no  monopoly  of  scien- 
tific knowledge,  and  a  fair  working  (juantity  of  it  can  be  accumulated 
with  but  little  cost  and  no  excessive  amount  of  work.  Both  cost  and 
labor  will  be  more  than  compensated  for  by  the  satisfaction  that  will 
be  derived  therefrom. 

That  every  member  may  be  able  to  think,  study,  and  judge,  each 
for  himself,  and  avoid  being  led  into  error  by  the  perverting  pedan- 
try of  pedagogy,  is  a  consummation  devoutly  to  be  wished. 

Let  us  ho|)e,  therefore,  that  the  paper  on  the  subject  of  ''Self- 
Education  in  Gas  Engineering"  may  be  followed  by  others  of  the 
same  kind,  and  that  the  training  class  of  the  American  Association 
may  also  be  continued  until  all  the  members  of  our  associations 
become  not  only  ex-officio.  hut  also  de-facto  gas  engineers,  with 
sufficient  self-confidence  not  to  believe  everything  they  read  in  the 
books. 

DISCUSSION. 

The  President — We  are  now  ready  for  the  discussion  on  Mr. 
Chollar*s  paper,  and  we  shall  be  glad  to  hear  from  any  member  who 
takes  exception  to  any  of  Mr.  Chollar's  statements. 

Mr.  Humphreys — I  have  read  Mr.  Chollar's  paper  in  advance  and 
with  interest.  It  may  seem  to  some,  who  have  not  followed  ( losely 
the  recent  Association  discussions  of  this  and  allied  topics,  that 
this  paper  does  not  need  detailed  reply.  But  it  seems  to  me  there 
is  danger  in  leaving  it  unanswered.     Owing  its  authorship  to  a  man 
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as  well  and  favorably  known  as  Mr.  Chollar,  it  cannot  be  lightly 
passed  by. 

When  I  presented  my  paper  on  photometry  to  the  American  Asso- 
ciation last  fall,  it  would  have  been  well  if  Mr.  Chollar  had  been 
afforded  the  opportunity  to  have  made  a  studied  reply.  I  requested 
the  president  well  in  advance  of  the  meeting  to  appoint  Mr.  Chollar 
to  lead  in  the  discussion,  but  it  was  thought  that  he  had  already  been 
assigned  to  as  much  of  this  work  as  in  fairness  a  single  member  could 
be  asked  to  undertake.  Had  Mr.  Chollar  been  so  appointed,  he 
would  have  received  one  of  the  six  advance  copies  of  ray  paper,  but 
in  the  absence  of  such  a  reminder  I  forgot  to  supply  him.  Had  Mr. 
Chollar  been  afforded  the  opportunity  to  discuss  the  subject  at  that 
time  to  his  complete  satisfaction,  it  is  possible  we  might  then  have 
gone  farther  in  clearing  up  the  disputed  points.  But  in  view  of  the 
grave  importance  to  the  gas  industry  of  the  matter  involved,  it  is 
after  all,  perhaps,  better  that  Mr.  Chollar  should  have  the  oppor- 
tunity to  present  his  case  in  his  own  way,  unhampered  by  the  neces- 
sity for  replying  to  the  arguments  of  others.  We  can  assume  that 
Mr.  Chollar  is  now  presenting  his  case  in  the  strongest  possible  light, 
and  that  nothing  has  been  left  unsaid  which  is  important  in  support 
thereof.  Danger  is  to  be  apprehended  from  a  paper  of  this  kind, 
written  by  a  man  so  well  known  as  a  successful  gas  engineer: 

ist.  Those  not  well  grounded,  or  those  considering  the  question 
hurriedly,  are  liable  to  be  led  astray,  and  instead  of  ascribing  to 
their  proper  causes  the  apparent  failures  of  agreement  between  illum- 
inating power  and  illuminating  effect,  are  apt  to  have  their  faith  in  a 
fundamental  scientific  truth  shaken.  A  man  so  affected  is  not  in  a 
position  to  properly  direct  in  connection  with  the  lighting  problems 
presented. 

2d.  The  practical  student  engineer  is  tempted  to  believe  that  there 
is  no  fundamental  principle,  no  matter  how  completely  it  may  have 
been  demonstrated  and  how  long  accepted  by  the  greatest  minds  of 
the  past  and  the  present,  that  can  be  by  him  safely  accepted.  This 
must  be  fatal  to  his  progress. 

3d.  The  public  (and  especially  as  represented  by  the  reporter  of 
the  daily  paper). obtains  a  warrant  for  saying  that  the  instrument 
upon  which  we  depend  for  determining  the  illuminating  value  of  our 
product  is  based  upon  a  false  principle,  and  that  the  chief  engineer 
of  one  of  our  largest  companies  is  their  authority. 

I  say,  therefore,  that  we  are  warranted  in  repl)ing  to  this  paper  in 
detail,  and  I  hope  that  replies  will  be  called  forth  from  men  much 
better  able  to  handle  the  subject  than  am  I. 

Mr.  Chollar  says:  *'The  lines  of  force  from  a  point  being  radial, 
the  same  intensity  will  be  found  at  equal  distances  from  the  point ; 
that  is  to  say,  at  the  surtaces  of  concentric  spheres.*'  I  presume 
Mr.  Chollar  here  intends  to  acknowledge  the  truth  of  the  law  of  in- 
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It  may  be  well  to  here  remind  Mr.  Chollar  that  all  the  astrono- 
mers guide  themselves  by  the  law  of  the  inverse  squares,  and  with- 
out such  a  basis  for  their  calculations  they  would  be  absolutely  at 
a  loss. 

The  fact  is,  there  is  no  converging  of  rays,  as  Mr.  Chollar  seems 
to  propose,  but  each  point  of  the  earth's  surface  receives  the  sum  of 
effects  due  to  each  point  of  the  exposed  surface  of  the  sun  radiating 
its  heat  towards  the  earth  in  accordance  with  the  law  of  inverse 
squares.  The  rays  from  each  point  of  the  sun's  surface  must  neces- 
sarily diverge. 

Now,  where  does  Mr.  Chollar's  fallacy  creep  in? 

It  seems  to  me  that,  first  of  all,  he  allows  himself  to  fall  into  error 
by  losing  sight  of  the  way  in  which  light  is  propagated.  He,  in  one 
or  two  places,  speaks  of  light  waves,  but  generally  his  arguments 
seem  to  be  based  upon  the  idea  that  light  proceeds  from  the  radiating 
points  in  the  form  of  a  bunch  of  rays  or  lines  of  light.  It  is  conve- 
nient to  speak  of  a  light  ray,  and  it  is  convenient  to  show  its  direc- 
tion by  a  straight  line.  But  we  must  at  once  come  back  to  the  wave 
theory  of  light  propagation  if  we  are  to  discuss  any  question  with 
precision.  Such  a  line  denotes  only  the  direction  in  which  light 
passes.  If  light  really  consisted  of  a  bunch  of  rays  emitted  by  a 
source  of  light,  think  what  would  be  the  result  as  we  got  farther  and 
farther  from  the  source.  At  first  these  rays  might  be  so  thoroughly 
compacted  that  their  intersections  might  occupy  the  whole  area  of 
an  intercepting  sphere.  But  as  we  intercepted  the  rays  with  a  sphere 
larger  and  larger  we  must  sooner  or  later  come  to  a  case  where  the 
inside  of  the  sphere  would  not  be  so  covered  with  light,  but  would 
only  be  lighted  up  at  regular  intervals  with  dots  of  light,  and  in  be- 
tween these  light-ray  intersections  there  would  be  spaces  of  dark- 
ness. And  these  dark  spaces  would  increase  in  size  as  the  sphere 
increased  in  size,  and,  finally,  we  would  have  a  sphere  lighted  up  by 
a  uniform  distribution  of  luminous  dots  upon  a  dark  surface.  The 
larger  the  sphere  the  less  number  of  luminous  dots  would  there  be  to 
a  unit  of  surface,  and  this  decrease  in  number  would  be  in  accord- 
ance with  the  law  of  inverse  squares.  While  this  might  be  one  way 
of  conveying  a  mathematical  conception  of  the  law,  it  is  absolutely 
foreign  to  the  truth  as  to  the  method  of  propagation,  as  a  moment's 
thought  will  convince. 

Light  radiates  from  a  point  as  a  wave,  or  as  a  constantly  expand- 
ing sphere.  That  is,  the  light  effect  is  probably  produced  by  the 
rapid  lateral  vibration  of  the  ether,  and  this  vibratory  action  is  prop- 
agated as  a  constantly  expanding  sphere.  As  the  sphere  expands  so 
does  the  light  move  forward  to  the  spaces  beyond.  The  speed  of 
transmission  is  measured  by  the  rate  at  which  this  sphere  expands. 
In  the  case  of  an  instantaneous  flash  we  have,  as  it  were,  a  single 
sphere  constantly  growing  in  size,  and  with  almost  indescribable  ve- 
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locity  (the  radius  of  the  sphere  increases  in  length  187,000  miles  a 
second,  which  is  about  the  velocity  of  light)  and  iUuminating  objects 
in  its  path  momentarily  as  it  flashes  by  in  its  expanding  course.  A 
constant  source  of  light  gives  a  succession  of  such  expanding  spheres, 
succeeding  each  other  so  closelv  as  to  give  an  effect  of  constant  illu- 
mination to  ail  objects  in  the  path  of  these  expanding  spheres.  No 
matter  how  the  light  effect  may  be  caused,  it  is  easily  demonstrated 
that  the  effect  is  propagated  as  a  constantly  enlarging  sphere.  It  is 
inconceivable  that  the  effect  can  be  produced  by  a  great  number  of 
lines  of  light  diverging  from  a  common  center. 

Now,  if  we  consider  the  light  emanating  from  a  point,  and  im- 
agine a  straight  line  from  that  point  in  any  direction,  this  line  will  be 
the  axis  of  a  cone  of  light  propagated  in  the  way  shown.  Now,  this 
cone  of  light  will  go  on  expanding  indefinitely  (as  it  of  necessity 
must,  being  part  of  the  expanding  sphere)  unless  we  interpose  some- 
thing to  divert  it  from  its  normal  course  or  to  change  its  course  of 
propagation.  For  instance,  we  can  interpose  a  lens  which  will  re- 
ceive the  diverging  rays  and  send  them  forth  again  as  parallel  rays, 
as  we  are  in  the  habit  of  loosely  speaking,  or  to  be  more  exact,  it 
will  take  a  pencil  of  light,  which  is  being  propagated  as  a  cone,  and 
so  change  the  process  that  the  light  will  be  propagated  as  a  cylinder. 
As  a  cone,  constantly  advancing  and  increasing,  its  base  will  be  con- 
stantly increasing,  and,  therefore,  the  light  effect  first  coming  from 
the  |)oint  or  apex  will  be  s|)read  over  the  base  of  the  cone,  and  must 
decrease  in  intensity  inversely  as  the  s^piare  of  the  distance  from  the 
apex.  After  passing  through  the  lens,  it  is  propagated  as  a  cylinder; 
that  is,  the  space  illuminated  will  he  a  circle  of  constant  area  and 
hence  the  intensity  will  remain  constant. 

No  natural  form  of  energy  is  propagated  in  parallel  lines  unless  as 
the  result  of  the  interposition  of  some  such  modifying  device  as  in 
the  case  of  light  and  lens  as  referred  to.  And  this  Mr.  Chollar  prac- 
tically acknowledges  to  be  so  in  the  case  of  energy  emanating  from  a 
point. 

If,  now,  we  have  a  source  of  energy  which  has  area  or  volume,  the 
only  reason  why  the  several  points  which  go  to  make  up  the  surface 
should  not  act  as  if  they  were  isolated  would  be  because  there  was 
some  conflicting  inter-action  between  these  parts;  that  is.  that  the 
proximity  of  other  point-sources  of  energy  prevents  any  one  point 
from  acting  as  it  otherwise  would  in  accordance  with  the  law.  But 
is  there  any  good  evidence  of  such  a  modification  of  the  radiant  ac- 
tion?    Quite  to  the  contrary.     To  take  up  an  extreme  case. 

The  rays  of  the  sun  can  be  concentrated  by  a  lens  or  burning  glass 
so  as  to  melt  iron,  or  even  platinum.  If  the  point  where  this  tremen- 
dously concentrated  effect  is  obtained  is  located,  and  if  through  the 
location  so  found  we  look  at  right  angles  to  the  course  of  the  sun's 
rays  upon,  say  a  piece  of  printed  paper,  we  are  able  to  read  the  i^rint 
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the  same  as  if  these  feeble  rays  were  not  passing  through  the  highly 
concentrated  rays  from  the  sun.  In  many  other  ways  can  it  be 
demonstrated  that  light  rays  are  propagated  through  the  normal 
atmosphere  without  interference  from  other  and  intersecting  light 
waves.  There  is,  then,  no  reason  why,  if  the  law  holds  good  for  a 
single  point,  it  should  not  hold  good  for  a  number  of  points  assem- 
bled together  as  a  surface. 

Now,  let  us  see  about  Mr.  Chollar's  parallel  and  converging  rays 
from  a  surface  or  line.     Let  the  source  of  light  be  the  line  ABC,  and 
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let  us  select  any  three  points,  A,  B  and  C,  and  around  them  draw  the 
circles  A' A",  B'B"  and  CC\  respectively,  to  denote  the  expanding 
spheres  of  light  vibrations.  If  we  draw  the  radii  AA',  BB',  CC 
parallel  to  each  other,  we  have  AA'  indicating  on^  direction  in  which 
light  is  radiated  from  the  point  A,  BB'  indicating  otif  direction  in 
which  light  is  radiated  from  B,  CC  indicating  one  direction  in  which 
light  is  radiated  from  C,  and  these  lines  indicating  direction  happen 
to  be  drawn  so  as  to  be  parallel  to  each  other.  The  same  can  be 
said  of  the  lines  AA",  BB",  CC".  But  these  lines  of  light  do  not  act 
together  to  produce  a  parallel  beam  of  light.  They  have  no  effect 
upon  each  other — no  connection  with  each  other.  It  simply  happens 
that  two  or  more  light-sources,  points,  in  radiating  light  in  accord- 
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ance  with  the  law  of  inverse  squares,  produce  similar  and  equal 
effects  at  A',  B'  and  C  respectively,  and  it  also  happens  that  if  we 
draw  lines  from  these  points  respectively  to  A,  B  and  C  the  lines  to 
drawn  are  parallel.  Also  the  light  points  A,  B,  C  produce  at  A' ,  B ' 
and  C ,  respectively,  similar  and  equal  effects.  These  in  the  same 
way  are  parallel  because  they  are  selected  lines  of  direction  of  light 
propagated  in  connection  with  the  spheres  A' A",  B'B"  and  C'C,  re- 
spectively. These  lines  proceeding  from  three  point-sources  of  light 
are  in  no  way  the  equivalent  of  the  cylindrical  pencil  of  light  obtained 
by  the  action  of  a  lens  upon  a  conical  pencil  of  light  proceeding  from 
a  single  point. 

In  the  same  way  it  can  be  shown  that  there  is  no  converging  of  rays 
from  the  points  A,  B  and  C.  We  can  draw  lines  of  direction  from 
A,  B  and  C,  respectively,  and  these  lines  can  be  drawn  so  as  to  con- 
verge at  one  point  as  D ;  but  this  simply  indicates  that  the  light- 
spheres  expanding  from  the  centres  A,  B  and  C  respectively,  in  ac- 
cordance with  the  laws  of  inverse  squares,  meet  as  the  point  D,  and 
henre  at  D  we  get  the  combined  lighting  effect  of  the  sources  A,  B 
and  C,  and  the  relative  intensities  given  by  the  three  points  at  D  will 
be  inversely  as  the  squares  of  DA,  DB  and  DC,  respectively. 

In  *^  actual  every  day  life  "  we  do  not  find  the  mixture  of  converg- 
ing, diverging  and  parallel  rays,  but  we  find  light  propagated  as  in 
expanding  spheres,  each  point  of  light  having  its  own  expanding 
sphere,  and  this  holds  good  of  the  light  scattered  or  diffused  by 
irregular  reflection.  Take  for  instance  the  case  of  radical  change 
effected  by  enclosing  an  arc  light  in  an  opal  globe.  Much  of  the 
light  is  no  longer  propagated  direct  from  the  arc  to  the  retina.  The 
translucent  globe  now  becomes  a  light  source  and  from  every  point 
of  the  globe  the  light  is  being  propagated  in  obedience  to  the  law  of 
inverse  s(|uares,  modified  to  an  extent  in  the  direction  of  the  globe 
by  the  obstruction  presented  by  the  globe's  surface. 

As  before  shown,  the  direction  in  which  light  is  propagated  from 
certain  points  of  the  globe  will  be  parallel  to  the  lines  of  propagation 
from  certain  other  points,  but  they  are  independent  of  each  other; 
they  ])roceed  from  independent  j)oint-light  sources ;  they  are  not  in 
any  way  the  several  elements  of  one  pencil  of  parallel  rays ;  and  they 
do  not  interfere  with  each  other. 

An  experimental  method  invented  by  Tyndall  in  connection  with 
his  studies  in  **Heat**  serves  to  demonstrate  the  law  of  inverse 
squares  in  the  case  of  a  radiant  surface,  although  at  first  thought  it 
seems  to  disprove  the  law. 

He  placed  a  thermo-electric  pile,  S,  in  front  of  a  rectangular  ves- 
sel filled  with  hot  water  and  having  its  face  coated  with  lami)black. 
The  pile  is  placed  in  the  small  end  of  a  hollow  cone,  having  its  inner 
surface  blackened  to  prevent  reflection.  Upon  trial  it  is  found  that 
the  distance  of  the  pile  from  the  vessel  may  be  changed,  but  the 
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quantity  of  heat  received  will  be  the  same.  If  S'  is  taken  as  twice  the 
distance  of  S  from  the  box,  the  surface  of  the  circle  A'B',  whose  rays 
fall  upon  the  pile  at  S'  will  have  twice  the  radius  and  four  times  the 
area  of  the  circle  AB,  whose  rays  fall  upon  the  pile  when  at  S.  But 
while  the  available  radiating  surface,  as  far  as  the  inside  of  the  cone 
is  concerned,  is  four  times  as  great,  the  intensity  due  to  each  element 
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of  the  increased  surface  will  only  be  one-fourth  as  great,  owing  to  the 
divergence  in  accordance  with  the  natural  law,  and,  therefore,  the 
net  result  is  the  same.  The  increased  available  radiating  area  is 
compensated  for  by  the  proportional  decrease  in  the  heat  obtainable 
from  each  element. 

It  is  to  be  noted  that  Mr.  Chollar  agrees  that  the  laws  governing 
the  distribution  of  any  form  of  radiant  energy  must  depend  upon^the 
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laws  of  geometry,  but  he  claims  that  '^the  orthodox  doctrine  is 
taught  in  such  a  way  as  to  convey  the  inference  and  impression  that, 
as  a  general  proposition,  the  intensity  of  light  decreases  in  propoition 
to  the  square  of  the  distance  from  its  source,  and  that  the  law  is 
based  upon  and  is  due  to  some  inherent  property  of  light  itself; 
whereas,  as  a  matter  of  fact,  light  has  nothing  whatever  to  do  with 
the  law,  and  the  alleged  rule  is  simply  a  law  of  geometry— of  space/' 
The  first  part  of  this  statement  is  correct ;  the  law  is  laid  down,  and 
correctly  so,  as  a  general  proposition,  to  be  followed,  except  in  ab- 
normal cases,  and  where  tliere  are  present  sfaaomial  modifying  con- 
ditions. But  as  to  the  law  being  so  taught  as  to  convey  the  impres- 
sion that  it  is  based  upon  some  inherent  (]uality  of  light,  I  think  Mr. 
(Thollar  is  in  error.  I  certainly  can  say  I  have  never  come  across  a 
text  hook  where  there  was  anything  to  convey  that  impression  to  my 
mind. 

We  have  seen  how  the  law  will  operate  in  the  absence  of  extraneous 
influences.  Is  it  singular  that  when  we  come  to  make  a  comparison 
between  two  sources  of  radiant  energy  that  we  should  find  it  necessary 
to  eliminate  as  far  as  possible  all  modifying  and  limiting  conditions? 
pA'en  in  our  coarser  work  are  we  not  accustomed  to  eliminate  disturb- 
ing elements  so  as  to  bring  the  cases  for  comparison  down  to  a  com- 
mon level?  If  we  attempted  to  measure  the  si)eed  of  a  river  steam- 
boat, we  should  not  expert  to  drive  it  against  the  current  and  then  say 
its  speed  was  measured  by  the  distance  j)assed  as  measured  on  the 
river  bank.  To  correctly  gaut^e  the  speed  of  the  steamer  we  must 
allow  tor  the  retarding  effec t  of  the  atherse  <:urrent.  In  measuring 
the  volume  of  a  gas  we  take  account  of  the  influence  of  temperature 
an<l  i>ressure  if  we  expect  to  make  any  exact  comparisons. 

So  in  photometry,  we  eliminate  as  far  as  ])0ssible  all  disturbing  con- 
ditions, and  upon  our  care  in  this  direction  the  accuracy  of  our  work 
depends.  For  instance,  we  take  the  light  from  the  two  sources  to  be 
compared  direct  from  the  screen.  Keilec  ted  and  diffused  light  are 
not  allowed  to  reach  the  screen.  an<l  this  is  done  so  as  not  to  get 
multijjlication  of  effect  from  the  same  source.  In  every  way  we  pro- 
vide, or  should  ]>rovi(le.  for  comi)aring  the  light  as  first  given  off  by 
the  light  sources  to  be  comjjare<I.  This  is  as  fair  to  one  source  as  to 
the  other.  As  far  as  the  rule  of  inverse  squares  is  (M)ncerned,  the 
two  light  sources  can  so  be  fairly  comjjared.  It  is  true  that  the  color 
composition  of  the  lights,  the  si/e  of  the  light  sources:  the  way  in 
which  the  light  source  is  shaded  or  otherwise  modified ;  the  j^rimary 
intensity  of  the  light  source  and  the  conse<pient  effect  upon  the  human 
retina :  the  way  in  which  the  light  source  is  concentrated  or  sub- 
divided, etc.,  etc.,  all  have  their  due  effect  u])on  the  final  illuminating 
effect  as  appreciated  by  the  human  eye:  but  these  are  questions  out- 
side of  the  one  now  under  discussion,  and  it  is  only  through  a  failure 
to  understand  the  underlying  principles  involved  that  the  modified 
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effects  obtained  by  one  or  more  of  these  influences  are  held  by  some 
to  form  an  impeachment  of  the  truth  of  the  law  of  inverse  squares. 
In  my  paper  of  last  year,  previously  referred  to,  I  have  carefully  con- 
sidered these  effects  as  practically  experienced,  and  I  believe  I  have 
there  shown  that  every  one  of  the  apparent  contradictions  can  be 
reasonably  explained  away. 

But  there  is  one  modifying  condition  yet  to  be  considered,  and 
this  cannot  be  entirely  eliminated.  As  Mr.  ChoUar  truly  says,  the 
law  is  based  upon  the  assumption  that  the  light-source  is  a  point. 
We  have  seen,  though,  that  where  the  source  has  area  (as  is  prac- 
tically always  the  case)  the  area  is  made  up  of  a  number  of  point- 
light-sources,  and  from  each  of  these  the  light  radiates  in  accordance 
with  the  law  and  without  interference.  Hence,  the  effect  produced 
by  a  light-source  of  area  made  up  of  many  points,  is  the  sum  of 
effects  obtained  from  each  of  the  points.  If  we  could  successively 
isolate  each  point  <^  a  light-source  of  uniform  intensity,  and  measure 
the  effect  upon  a  screen  at  a  fixed  distance,  the  intensity  of  illumina- 
tion upon  the  screen  would  be  exactly  the  same  in  the  case  of  each 
point,  except  for  the  difference  due  to  the  differences  in  distance  from 
the  several  points  to  the  screen.  For  instance,  if  the  light-source  was 
in  the  form  of  a  portion  of  the  surface  of  a  sphere,  with  the  center  of 
the  screen  as  the  center  of  the  sphere,  then  this  difference  would  be 
eliminated. 

Now  let  us  see  how  serious  a  matter  this  difference  is  in  a  practical 
case.  If  in  practice  it  is  found  to  be  negligible-,  let  us  not  waste 
time  splitting  hairs  over  the  proposition  that  theory  and  practice  do 
not  exactly  conform,  but  let  us  devote  our  time  and  energy  to  the 
minimizing  of  all  sources  of  error.  This  is  a  step  in  the  direction  of 
the  harmonizing  of  theory  and  practice. 

In  my  paper  before  referred  to,  page  220  of  the  Transactions, 
October,  1895,  ^  gi^^  ^  \a\At  wherein  I  compare  the  intensities  of 
illumination  found  on  a  photometer  disc  in  the  cases  of  60-inch  and 
loo-inch  bars,  and  for  i  candle,  2  candles  and  10  candles  standards, 
and  16,  20,  25,  and  30  candle-power  gases.  I  show  the  distance  in 
each  case  between  the  standard  and  the  disc.  Let  us  take  the  60- 
inch  bar,  as  the  one  most  generally  used  and  preferably  so  in  case  of 
ordinary  gas  testing.  We  will  take  the  case  of  2-candles  standard  as 
one  ordinarily  employed.  Then  we  will  take  the  case  for  16  candle- 
power  gas,  for  here  the  distance  of  the  screen  from  the  standard  is  the 
greatest,  and  hence  the  distance  between  the  screen  and  the  source  to 
be  tested  is  the  shortest.  In  this  case  the  difference  referred  to  will 
be  a  maximum.  The  first  distance  is  15.66  inches,  and  hence  the 
latter  distance  is  44.34  inches.  Assume  that  the  light-source  to  be 
tested  is  a  flat  flame,  and  that  the  flame  can  be  circumscribed  by  a 
circle  4  inches  in  diameter.  Then  the  luminous  points  farthest  from 
the  center  will  be  those  farthest  from  the  screen,  and  their  distance 
from  the  center  of  the  flame  will  be  2  inches.     The  distance  of  these 


76 

points  from  the  screen  will  be  V44.34'-|-2'*  And  the  intensity  of 
illumination  on  the  screen  from  the  center  point  will  be  to  the  intensity 
of  illumination  on  the  screen  from  any  point  at  the  edge  of  flame,  as 
(44.34^+2*=)  1970  is  to  (44.34*^)  1966,  or  as  I  to  .998.  This 
is  a  difference  of  one-fifth  of  i  per  cent.  But  this  is  the  difference 
between  the  center  and  the  edge.  To  find  the  actual  correction  we 
must  find  the  average  distance  between  every  point  in  the  flame  to  the 
point  in  the  screen  where  it  is  intersected  by  the  normal  through  the 
center  of  the  flame,  or  what  is  the  same,  the  average  length  of  the 
elements  of  a  right  circular  cone  whose  altitude  is  44.34  inches,  and 
whose  base  is  4  inches  in  diameter.  Finding  this  average  distance 
and  squaring  it  we  find  it  to  be  1968.6  inches.  Therefore,  the  in- 
tensity of  illumination  of  the  screen  from  the  center  light-source-point, 
will  be  to  the  average  intensity  of  illumination  from  all  points  of  the 
light-source,  as  1968.6  is  to  1966,  or  as  i  is  to  .9987. 

In  the  case  of  a  16  candle  power  light  this  would  make  a  difference 
of  (16-15.979)  21  thousandths  of  a  candle. 

We  may,  therefore,  fairly  claim  that  this  element  of  difference  is 
negligible.  Therefore,  while  in  the  case  of  the  ordinary,  every  day 
light-sources,  the  size  of  the  source  does  have  a  material  influence  in 
softening  the  shadow  effects,  by  reason  of  the  lights  from  some  parts 
of  the  source  illuminating  the  spaces  in  shadow  to  other  parts  of 
the  surface,  the  effect  as  tending  to  disturb  our  photometrical  measure- 
ments is  not  appreciable  or  to  be  easily  measured. 

Mr.  C hollar  seems  to  be  exercised  as  to  the  definition  of  the  term 
*•  diffused  light.*'  He  says  a  search  through  the  libraries  would  result 
in  failure  to  find  ''anything  satisfactory.'*  Would  it  not  have  been 
fairer  if  he  had  said  that  such  a  search  had  proved  unsatisfactory  to 
him?  If  the  dictionaries  and  the  text  books  are  consulted  there  will 
not  be  found  any  material  disagreement,  and  hence  I  fail  to  see  what 
occasion  Mr.  Chollar  has  for  his  doubts.  Diffused  light  is  the  result 
of  diffused  reflection.  The  term,  ''diffused  reflection,"  is  used  to 
distinguish  from  specular  reflection,  which  last  is  the  reflection  which 
takes  place  from  a  mirror,  and  which  obeys  the  law  of  equality  be- 
tween the  angles  of  incidence  and  reflection.  Light  reflected  from  a 
piece  of  white  paper,  for  instance,  is  scattered  in  all  directions. 
That  is,  each  point  or  element  of  the  surface  becomes  a  light  source. 
The  fact  that  certain  people  choose  to  use  the  word  "diffusion"  in 
ascribing  to  different  kinds  of  light  a  comparative  difference  in  the 
distance  penetrating  power  of  these  lights,  which  difference  in  pene- 
trating i)ower  has  in  reality  no  existence,  should  not  bar  the  rest  of 
us  from  using  this  word  with  its  proper  meaning.  I  note  the  two 
attempted  definitions:  *' Well,  when  I  say  diffused  light,  you  know  - 
what  I  mean ;  and  when  you  say  diffused  light,  I  know  what  you 
mean;  "  and,  ''A  diffused  light  is  one  that  diffuses;  and  that  is  all 
there  is  about  it."     I  note,   also,  that  a  ''practical"  man  offers  the 
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last  definition.  I  think  we  are  warranted  in  looking  for  a  higher  de- 
velopment of  common  sense  in  the  truly  practical  man.  Evidently 
the  men  using  these  words  as  a  definition  did  not  know  what  diffusion 
meant,  but  were  simply  familiar  with  its  effects. 

I  note  that  Mr.  Chollar  prefers  to  use  common  sense  in  measuring 
the  light  intercepting  effect  of  a  white  globe  instead  of  using  a  measur- 
ing instrument,  l^et  me  ask  him  if  he  follows  the  same  course  in  his 
engineering  work.  I  remember  lately  examining  with  great  pleasure 
a  device  recently  invented  by  him  for  demonstrating  graphically  the 
vagaries  of  an  imperfect  consumer's  meter.  The  instmment  performs 
its  office  most  perfectly.  As  far  as  I  could  see,  every  pulsation  of  the 
meter  bellows  is  recorded.  Any  eccentricity  of  the  valve  motion  is 
shown  in  the  penciled  curve.  Why  go  to  this  trouble?  Why  not 
look  at  the  meter,  give  his  common  sense  full  swing,  and  write  down 
without  further  assistance  a  true  diagnosis  of  the  meter's  ailments? 

I  presume  it  is  this  same  kind  of  common  sense  which  enables  the 
*' kicking''  consumer  to  keep  track  of  his  gas  consumption  without 
mental  effort,  so  that  at  the  end  of  the  month  he  is  able  to  say  that  he 
knows  our  record  of  his  consumption  is  wrong,  that  he  knows  he  is 
right,  and  that  the  accuracy  of  the  meter  is  not  to  be  considered  in 
comparison  with  the  accuracy  of  his  common  sense  determinations. 
I  am  a  great  believer  in  common  sense,  but  I  deprecate  such  misuse 
of  the  English  language. 

I  note  with  pleasure  that  Mr.  Chollar  approves  of  the  movement 
now  being  started  to  assist  our  younger  men  to  obtain  an  education 
in  gas  engineering.  My  own  exp>erience,  though  somewhat  bitter, 
leads  me  to  say  with  him  that  there  is  no  monopoly  of  scientific 
knowledge.  But  I  do  not  agree  with  him  that  a  sufficient  quantity  of 
knowledge  can  be  obtained  without  extra  labor.  A  little  knowledge 
can  be  easily  obtained,  but  a  little  knowledge  is  sometimes  a  danger- 
ous thing. 

I  am  glad  to  be  also  able  to  agree  with  Mr.  Chollar  in  encouraging 
our  younger  men  in  their  educational  work,  to  cultivate  self-confi- 
dence. I  know  that  in  my  course  at  Stevens  I  accepted  no  demon- 
stration until  I  had  worked  it  out  for  myself,  because  chiefly  I  felt 
that  unless  I  did  so  I  should  not  really  master  the  principles  involved. 
If  the  problem  was  simply  an  example,  and  the  answer  I  obtained 
differed  from  that  in  the  text  book,  my  modesty  forbade  me  to  at 
once  believe  that  I  was  right  and  the  author  was  wrong.  If  I  finally 
failed  to  get  an  agreement,  I  took  the  matter  up  with  some  third  party 
as  arbitrator. 

But  if  this  disagreement  was  found  in  the  case  of  the  fundamental 
principles  of  science,  a  principle  endorsed  by  the  master  minds,  and 
a  principle  which  had  been  verified  and  re-verified  in  numberless  ways, 
I  felt  that  I  could  assume  that  the  law  was  correctly  stated,  and  if  I 
could  not  follow  the  demonstration  it  was  an  indication  that  I  was  not 
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'.t|.  ii>  my  work  ami  that  it  ht'lioovrd  mc  to  l)ii<  kle"  down  still  harder. 
\\  iih  Mr.  ('hollar.  1  a<l\ist'  our  stn<k-nts  not  to  slavishly  accept  what  is 
pu^cnlcci  in  the  text  hooks:  hm  I  will  go  further  and  advise  them  not 
lo  In-  in  a  hnrr\.  bcraiisc  tlu'v  meet  some  point  which  they  cannot 
at  first  understand,  to  assume  that  Newton,  Tyndall,  Herschel^ 
Piai»er,  Morton,  and  a  li)n^^  list  of  other  intellectual  giants  living  in 
an  .jimosphere  oi  s»  ienre.  and  being  continually  engaged  in  scientific 
»M\  rNiigations,  were  w  illing  to  a< cept  as  the  truth  what  they,  the  begin- 
nris.  were  (|uiekly  able  to  see  as  error. 

Independent  e  of  mind  is  a  good  thing,  and  we  are  gratified  to  find 
\{  m  imr  juniors.  Hasty  and  presumptuous  criticism  is  generally 
utMsi-  than  useless. 

I  IN  ruisiiiKNr — Is  there  any  other  gentleman  who  would  like  to 
•.pi  ak  upon  the  subject  of  Mr.  ChoUar's  paper? 

Ml..  A.  S.  Mii.i.Kk — 1  think  Mr.  Humphreys  has  covered  most  of 
(he  points  ol  this  pa])er,  and  I  do  not  know  that  anything  I  can  say 
ixonid  do  mon*  than  emphasize  the  points  he  has  made.  I  at  first 
lead  this  pa] ler  somewhat  hurriedly;  and  knowing  the  fact  that  Mr. 
1  holla  I  appreciates  a  joke  perhaps  better  than  any  other  member  of 
ihr.  NsNoriat ion,  and  finding  that  every  demonstration  that  he  makes 
Ml  ilu-  p.iper  is  to  the  effect  that  the  law  of  inverse  scjuares  is  true,  I 
ihoui;ht  it  was  intended  for  a  joke,  and  that  he  intended  to  sit  there 
and  laugh  at  our  trying  to  ])ersuade  him  that  the  law  of  inverse  S([uares 
was  true  when  he  had  already  demonstrated  it  very  clearly  in  his 
paper.  In  the  first  i)lace  he  a<lniils  it  when  he  says  that  all  forces  go- 
ing lioin  a  point  must  necessarily  travel  in  diverging  lines.  This  is 
lh<-  .same  as  saying  that  they  vary  inversely  as  the  stpiares  of  the  dis- 
tances. Further  on  Mr.  ('hollar  says,  ••  Hence  j)arallel  lines  of  force 
neither  increase  nor  <le<:rease  in  intensity,  but  maintain  a  constant 
value  for  an  indefinite  distan<  e."  I  do  not  think  that  is  demon- 
strated at  all  in  the  paper:  or  that  the  fact  that  the  force  is  the  same 
at  K  and  at  I)  is  proof  of  that  statement.  In  other  words,  that  such 
is  the  case  is  the  eflet  I  an<l  not  the  cause.  I  think  also  that  a  wrong 
term  is  used  where  he  savs.  *•  From  1'.  to  (i  the  force  lines,  or  ravs  if  we 
choose  so  to  (all  ihem.  are  purely  (on verging,  and  the  intensity  of 
radiation  must  necessaril\  increase  a<  <  ording  to  the  square  of  the  dis- 
tance." I  do  not  think  that  this  is  n  <  ase  of  radiation,  it  is  simply 
a  case  of  controlled  lines  t^f  for(  e.  He  sa\s:  "We  have  seen  from 
the  foregoing  that  a  i)encil  of  rays  di\eiging  fnjm  a  point  decreases 
in  intensity  according  to  the  rule  of  s^piares,  and  that  a  beam  of 
parallel  rays  holds  its  own  indelhiiicly.  neither  increasing  nor  de- 
(reasing."  I  <lo  not  think  Mr.  ('holhir  has  dcmonslraied  that  at  all; 
he  simplv  makes  the  stalcnunt  ihat  su^  h  is  a  fad.  There  is  no 
demonstration.  P'urther  <;n  Mr.  (  holhu  r.fers  to  J  A  K  as  a  source. 
I'Vom  every  |)oint  of  a  ••  sour»  e  "  light  goi-s  in  all  dire(  tit)ns  in  diverg- 
ing lines.     Therefore  J  A  K  cannot  be  a  ••  sour(  e :  "  it  is  simply  some 
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refracting  medium  controlling  certain  lines  of  force.  In  certain  di- 
rections from  J  A  K  no  light  would  go  at  all ;  and,  therefore,  it  is  an 
error  to  speak  of  J  AK  as  a  "source.''  Then  he  says  that  "The 
intensities  at  the  distance  A  X  will  be  inversely  as  the  squares  of  the 
diameters  B  C  and  D  E,  and  not  according  to  the  square  of  the  dis- 
tance.'' I  again  take  issue  with  him  on  that  point,  because  on  B  C 
and  D  E  the  light  falls  apparently  from  points  which  would  be  de- 
termined in  the  one  case  by  B  J  and  C  K  continued  back  to  the  point 
of  intersection,  and  in  the  other  case  from  DJ  and  EK  continued 
back  to  the  point  of  intersection ;  and  the  light  would  vary  inversely 
as  the  square  of  the  distances  from  those  points.  Again  let  us  sup- 
pose, as  Mr.  ChoUar  says,  that  J  A  K  shrinks  to  a  point.  In  such 
case  either  one  of  two  things  would  happen.  If  it  were  strictly  a 
mathematical  point,  as  we  may  assume  it  is  to  be,  the  light  would  not 
be  broken  up.  It  would  either  go  through  without  refraction,  if  it 
were  the  center  of  a  lens,  or  it  would  be  refracted  according  to  the 
index  of  refraction  of  the  refracting  material.  As  he  assumed  two 
different  materials,  the  refraction  would  vary  according  to  those  ma- 
terials, and  EC  and  BD  would  not  coincide  as  claimed.  Then  he 
says:  "  In  actual,  every  day  life,  and  outside  of  laboratories,  optical 
instruments,  and  the  fixed  stars,  we  find  no  light  having  the  character- 
istics of  the  kinds  mentioned  above,  but  we  do  find  them  mixed  to- 
gether in  all  conceivable  proportions,  and  it  is  upon  these  relations 
that  the  commercial  value  of  artificial  lights  in  a  considerable  degree 
depends."  This  whole  discussion,  as  I  understand  it,  centers  around 
the  practical  value  of  the  photometer  which  is  in  the  laboratory ;  and  Mr. 
Humphreys,  I  think,  has  made  pretty  clear  the  error  of  the  photometer. 
Taking  a  very  much  more  extreme  case  than  he  has,  which  would  be 
a  6o-inch  bar,  a  4-inch  flame  to  be  tested,  and  a  standard  whose 
candle  power  is  equal  to  that  of  the  flame,  we  would  then  have  the 
screen  in  the  center  of  the  bar,  or  30  inches  from  the  test  burner. 
That  being  the  case,  the  distance  from  the  center  of  the  screen  to  any 
point  on  the  edge  of  the  test  burner,  or  2  inches  from  the  center  of 

the  burner,  would  be  the  ^30^4-2^  or  V904;  and  the  ratio  of  the 
light  received  at  the  center  of  the  screen  from  a  point  at  the  center  of 
the  burner,  to  that  received  from  a  point  at  the  edge  of  the  burner, 
would  be  as  30^  (which  is  900),  is  to  904,  or  .9956.  In  other  words, 
the  light  received  from  a  point  on  the  edge  of  the  flame  would  be  .44 
of  one  per  cent,  less  than  that  received  from  a  similar  point  in  the 
center  of  the  flame.  This  would  be  the  worst  point.  The  candles 
would  tend  to  counteract  this  error,  and  so  the  average  would  be 
much  less  than  this.  So,  assuming  the  worst  case  straight  through, 
the  error  is  so  small  as  to  be  well  within  the  errors  of  observation. 
As  Mr.  Humphreys  has  pointed  out,  diffused  light  is  light  coming 
from  an  infinite  number  of  light  sources,  each  pencil  of  which  does 
have  a  definite  wave  surface.     Mr.  Chollar  objects  to  the  law  of  in- 
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verse  squares,  because  the  intensity  of  the  light  and  heat  at  the  sun 
wouUl  be  so  great,  if  we  were  to  assume  that  law  to  be  correct.  By 
the  law  of  inverse  squares,  if  we  hold  an  opaque  screen  between  the 
eye  and  the  sun  at  such  a  distance  that  we  can  only  see  a  portion  of 
the  sun  as  coming  through  a  hole  in  the  screen,  and  then  advance 
towards  the  sun  continually,  then  the  amount  of  light  received  by  the 
eye  would  always  be  constant ;  which  is  but  another  way  of  stating 
the  experiment  which  Mr.  Humphreys  showed.  On  the  other  hand, 
figuring  the  heat.  Sir  John  Herschel  made  some  experiments  in  South 
Africa,  when  the  sun  was  in  the  zenith ;  he  absorbed  the  heat  in 
water,  and,  after  a  long  series  of  experiments,  came  to  the  conclu- 
sion that  sufficient  heat  was  received  from  the  sun  to  melt  an  inch  of 
ice  on  the  surface  of  the  earth  in  143  minutes.  Figuring  this  back 
by  the  law  of  inverse  squares  there  would  be  emitted  from  each 
square  foot  of  surface  of  the  sun  445,000  heat  units  per  minute,  which 
would  be  equivalent  to  a  consumption  of  1900  pounds  of  coal  per 
square  foot  of  sutface  per  hour ;  which  is  only  about  60  times  as  much 
as  is  burned  per  square  foot  of  grate  of  the  ordinary  steam  boiler 
working  under  forced  draft,  and  which  is  well  within  human  compre- 
hension. As  regards  the  intensity  of  the  light  of  the  sun.  when  fig- 
ured by  the  law  of  inverse  squares  it  comes  to  not  over  four  times  as 
great  as  the  positive  carbon  of  an  arc  lamp,  which  I  also  claim  is 
within  ordinary  human  comprehension. 

Thk  President — If  there  are  no  further  remarks  on  this  paper  per- 
haps Mr.  Chollar  would  like  to  talk  back  to  some  of  these  critics. 

Mr.  Chollar — All  1  have  to  say  in  reply  is  to  tell  you  a  little  story. 
Right  after  the  war  I  went  uj)  to  Central  New  York  to  live,  and  there 

got  acquainted  with  an  old  genllcnian  named  Dr.  C ,  a  very  good 

doctor  and  very  nice  gentleman.  He  had  a  patient,  semi-occasion- 
ally,  named  Mrs.  Maloney.  She  sent  for  him  one  time,  and  the 
doctor  went  there.  She  said,  **  Doctor,  I  am  sick,  and  I  want  some 
medicine."  The  doctor,  who  knew  her  ])retty  well,  gave  her  a  fine, 
big  dose  of  physic,  and  said,  '*  Mrs.  Maloney,  I  will  come  again  to- 
morrow and  see  you."  The  next  day  he  went  over  there  and  says 
he,  '*  Mrs  Maloney  did  your  physic  operate?'*  *'0h,  yes,  doctor, 
it  operated."  Said  he,-^*  Well,  did  it  operate  a  good,  long  while?" 
*'  Yes,"  said  she,  ''  it  operated  a  ^rood,  long  while."  ''  Then  you  think 
it  did  you  some  good,  don't  you?"  ''Well,  doctor,  although  it  op- 
erated a  good,  long  while,  I  don't  think  it  did  me  much  good,  be- 
cause it  was  mostly  wind."     (Laughter.) 

Capt.  White — If  the  discussion  is  finished  I  move  that  a  vote  of 
thanks  be  tendered  to  Mr.  Chollar,  not  only  for  his  paper,  but  for  the 
very  interesting  discussion  which  it  has  produced. 

The  PRh:sinENT — I  have  no  doubt  Captain  White  is  willing  to  in- 
clude in  that  motion  a  vote  of  thanks  to  Mr.  Humphreys  for  his  con- 
tribution to  the  discussion  of  the  paper. 
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Capt.  White — I  intended  to  cover  that  by  including  the  very  in- 
teresting discussion  which  had  been  produced  by  his  paper. 

The  President — And  also  the  story,  1  suppose.  It  is  moved  and 
seconded  that  a  vote  of  thanks  be  tendered  to  Mr.  Chollar  and  Mr. 
Humphreys  for  the  two  papers.     (Carried.) 

The  Association  then  adjourned  to  Thursday,  May  21st,  1896,  at 

10  A.M. 

SECOND  DAY— MORNING  SESSION. 

The  Association  met  at  10  a.m. 

The  Secretary  called  the  roll,  the  following  members  answering 
to  their  names.  (See  also  list  of  new  members  admitted  at  this  meet- 
ing; ante,  p.  39.) 

ROLL  CALL. 

Honorary  Members, 

Barker,  F.  E. ,  Boston,  Mass     Hickenlooper,  A. ,  Cincinnati,  Ohio. 
White,  W.  H.,  New  York.       Humphreys,  C.  J.  R.,  Lawrence,  Mass. 

Active  Members, 

Bauer,  P.,  Texarkana,  Ark.  Keller,  C.  M.,  Columbus,  Ind. 

Baxterj  L  C,  Detroit,  Mich.  Littleton,  A.  W.,  Quincy,  111. 

Bivings,  F.  L.,  Birmingham,  Ala.  Lynn,  J.  T.,  Detroit,  Mich. 

Blodget,  C.  W.,  Brooklyn,  N.  Y.  McDonald,  W.,  Albany,  N.  Y. 

Branch,  A,  H.,  Denver,  Colo.  Mcllhenny,  J. D.,  Philadelphia, Pa. 

Byron,  T.,  Birmingham,  Ala.  Miller,  A.  S.,  Long  Island  City,  N.Y. 

Chollar,  B.  E.,  St.  Louis,  Mo.  Miller,  T.  D.,  Dallas,  Texas. 

Clark,  VV.,  Philadelphia,  Pa.  Morrell,  E.  E.,  Cicero,  111. 

Copley,  L  C,  Aurora,  III.  Morgans,  W.  H.,  Pontiac,  Mich. 

Corley,  J.  A.,  Owensboro,  Ky.  Murdock,  J.  W.,  Ottawa,  111. 

Cowdery,  E.  G.,  Milwaukee,  Wis.  Odiorne,  W.  H.,  Springfield,  111. 

Cowdrey,  R.  E.,  Topeka,  Kan.  Perkins,  B.  W.,  South  Bend,  Ind. 

Croul,  J.,  Detroit,  Mich.  Post,  I.  S.,  Chattanooga,  Tenn. 

Dunbar,  J.  W.,  New  Albany,  Ind.  Powell,  W.  E.,  Logansport,  Ind. 

Eaton,  W.  M.,  Jackson,  Mich.  Printz,  E.,  Zanesville,  O. 

Evans,  C  H.,  Chicago,  III.  Runner,  Z.  T.  F.,  Freeport,  111. 

Ferrier,  J.,  Columbus,  Ga.  Salter,  J.,  Covington,  Ky. 

Fitch,  H.  D.,  Bowling  Green,  Ky.  Sellers,  W.  B.,  Covington,  Ky. 

Forbes,  J.,  Chattanooga,  Tenn.  Shelton,  F.  H.  Chicago,  111. 

FuUerton,  G.,  Jr.,  Buffalo,  N.  Y.  Slater,  A.  B.,  Jr.,  Providence,  R.  I. 

Gerould,  H.  T.,  Centralia,  111.  Steinwedell,  W.,  Quincy,  111. 

Greenough,  M.  S.,  Cleveland,  O.  Taylor,  G.  H.,  Warren,  O. 

Harper,  G.  H.,  Altoona,  Pa.  Thompson,  G.  T.,  New  York  City. 

Howard,  J.  B  ,  Galena,  111.  Thwing,  O.  O.,  Milwaukee,  Wis. 

Humphreys,  A.  C  N.  Y.  City.  Walker,  J.,  Port  Huron,  Mich. 

Jenkins,  E.  H.,  Covington,  Ky.  Warmington,  D.  R.,  Cleveland,  O. 

Jones,  T.  C,  Delaware,  O.  Young.  R..  Jr.,  Knoxville,  Tenn. 
Jones,  C.  D.,  Independence,  la. 
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Associate  Members, 

Brown,  E.  C,  New  York  City.  MacFarlane,  G.,  Louisville,  Ky. 

Buss,  J.,  Milwaukee,  Wis.  Mauser,  J.  M.,  Royersford,  Pa. 

Callender,  E.  P.,  Little  Falls,  N.Y.  Morava,  W.,  Chicago,  111. 

Collins,  D.  J,,  Philadelphia,  Pa.  Mordue,  T.  N.,  New  York  City. 

Dell,  J.,  St.  Louis,  Mo.  Osius,  G.,  Detroit,  Mich. 

Ellsworth,  Y.  O.,  Chicago,  111.  Persons,  F.  R.,  Toledo,  O. 

Goodwin, W.VV.,Philadelphia,Pa.  Randle,  C..H.,  Chicago,  III. 

Gribbel,  J.,  New  York  City.  Roots,  D.  T.,  Connersville,  Ind. 

Guldlin,  O.  N.,  Fort  Wayne,  Ind.  Roper,  G.  D.,  Rockford,  111. 

Harper,  H.  D.,  Chicago,  111.  Russell,  D.  R.,  St.  Louis,  Mo. 

Hayward,  S.  F.,  New  York  City.  Stacey,  J.  E.,  Cincinnati,  O. 

Helme,  W.  E.,  Philadelphia,  Pa.  Van  Wie,  E.  G.,  Detroit,  Mich. 

Higgins,  C.  M.,  New  York  City.  Wickham,  L.,  St.  Louis,  Mo. 

Mr.  Jenkins — In  connection  with  that  I  wish  to  read  the  names  of 
some  members  of  the  Association  with  whom  I  have  had  correspond- 
ence, and  who  state  that  they  are  detained  by  various  causes,  from 
sickness  or  unexpected  business  matters,  but  who  wish  to  be  espe- 
cially remembered  to  all  themembers  of  the  Association  here  present: 
Irving  Butterworth,  J.  W.  R.  Cline,  James  Somerville,  A.  S.  Bushneli, 
J.  W.  Stratton,  A.  D.  Cressler,  C.  R.  Faben,  and  a  number  of  others 
whose  names  I  have  not  here. 

LETTERS  OF  REGRET. 

Thk  Skcretarv  here  announccfl  that  letters  regretting  the  inability 
of  the  writers  to  be  ])resent  at  the  meeting  had  been  received  from 
the  following  gentlemen  : 

Addicks,  W.  R.  Highlands,  S.  M.  Pearson,  W.  H. 

Bushndl,  Gov.  A.  S.     Isbell,  C.  W.  Prichard,  C.  F. 

Bradley,  W.  H.  Jones,  E.  C.  Ramsdell.  G.  G. 

Bredel,  F.  Kennedy,  J.  \V.  Rawn,  J.  C. 

Bodine,  S.  T.  Lathrop,  A.  R.  Stratton,  S.  S. 

Christie,  W.  H.  Leach,  H.  1^  Sherman,  F.  C. 

Egner,  F.  McKay,  W.  F.  Thomas,  J.  R. 

Gimper,  J.  Norton,  H.  A.  Wilkiemeyer,  H. 

The  President — Next  in  order  will  be  the  paj»er,  by  General  An- 
drew Plickenlooper,  on  the  subject  of 

MUNICIPALITIES  VS.   GAS  COMPANIES:   THEIR 
RPXIPROCAL  RELATIONS. 

Gentlemen :  In  addressing  myself  to  the  subject  assigned  nic  by 
your  worthy  Secretary — Municipalities  vs.  Gas  Conij)anies.  and  Their 
Reciprocal  Relations — I  must  to  a  greater  or  less  extent  l)e  governed 
by  impressions  derived  not  entirely  from  local  conditions,  or  my  own 
limited  sphere  of  observation,  but  rather  from  the  wider  an<I  more 
extended  field  covered  by  the  membership  of  this  .Vssociation. 
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From  the  time  when  Shirley,  over  200  years  ago,  first  discovered 
the  inflammable  character  of  the  gases  flowing  from  nature's  labor- 
atories in  the  coal  mines  of  Wigan,  on  down  through  years  of  patient 
research  and  investigation  by  Hales,  Lx)wther,  Clayton,  Accum, 
Winsor,  Murdock,  Clegg,  Kirkham,  Sugg,  Livesey  and  other  still 
more  eminent  scientists  and  engineers,  there  has  been  no  abatement 
in  efforts  to  acquire  knowledge  and  improve  methods ;  nor  has  there 
been  any  decrease  in  public  interest  upon  the  subject  of  artificial 
illumination  ;  every  new  discovery  or  improvement  has  been  heralded 
as  the  dawn  of  a  new  era  bringing  to  progressive  civilization  a  new 
source  of  wealth  and  power. 

Having  established  for  itself  the  position  of  an  important  factor  in 
material  development,  the  problem  next  presented  for  consideration 
was  the  one  upon  which  I  have  been  invited  to  speak. 

For  over  eighty  years,  ever  since  Sir  Humphrey  Davy  and  his 
associates  of  the  Royal  Society  ridiculed  the  feasibility  of  a  general 
distribution  of  gas  from  a  central  station  under  conditions  proposed 
by  Mr.  Murdock,  and  opposed  as  dangerous  to  the  lives  and  prop- 
erty of  citizens,  the  construction  of  holders  exceeding  20,000  cubic 
feet  capacity,  there  has  existed  '*  an  irrepressible  conflict"  as  to  the 
respective  rights  of  municipalities  and  gas  companies. 

Under  such  circumstances  it  cannot  be  expected  that  I  will  be  able 
to  suggest  a  remedy,  or  do  more  than  "  blaze  the  way"  to  a  better 
understanding  of  reciprocal  relations. 

I  believe  in  the  sacredness  and  inviolability  of  contracts,  and  the 
supremacy  of  law. 

I  believe  that  wisdom  and  intelligence  should  govern  ignorance 
and  superstition  with  a  firmness  and  decision  that  cannot  be  misun- 
derstood. 

I  believe  in  absolute  equality  of  taxation ;  no  one  character  of  in- 
dustrial enterprises  should  be  taxed  in  excess  of  that  of  any  other 
industry  simply  because  it  supplies  a  public  want. 

I  believe  in  the  granting  of  properly  conditioned  non-terminable 
franchises  for  the  supply  of  a  perpetual  want. 

I  believe  in  the  establishment  of  regulated  industrial  monopolies 
for  the  performance  of  any  public  service  that  can  be  as  well,  or  bet- 
ter performed,  than  it  can  be  through  municipal  agencies. 

I  believe  that  both  gas  companies  and  municipalities  have  obliga- 
tions that  should  be  observed,  and  rights  that  should  be  respected. 

A  monopoly  is  the  possession  of  a  privilege  or  right  of  exclusive 
sale,  either  through  engrossment  or  special  grant. 

A  virtual  monopoly  is  defined  as  being  a  business  so  related  to  the 
great  channels  of  trade  and  commerce  that  it  becomes  in  a  measure 
equivalent  to  a  legal  monopoly. 

A  regulated  monopoly  is  one  which  to  a  certain  extent  partakes  of 
the  nature  of  a  virtual  monopoly,  and  is  yet  further  controlled  and 
governed  by  legislative  or  municipal  restrictions. 
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Corporations  are  artificial  persons  created  by,  or  under,  authority 
of  law  from  a  group  of  natural  persons ;  and  having  a  continuous 
existence  irrespective  of  that  of  the  persons  composing  it. 

There  are  various  kinds  and  characters  of  corporations,  but  all 
having  one  common  object,  viz. :  the  accomplishment  of  some  spe- 
cial purpose  which  can^be  more  conveniently,  efficiently  and  econom- 
ically performed  through  the  instrumentality  of  such  an  organization 
than  by  individual  effort. 

A  municipality  is  a  municipal  corporation,  a  body  formed  by 
authority  of  the  State,  authorized  to  act  in  an  individual  capacity 
through  centralized  power  for  the  purpose  of  enhancing  and  pro- 
tecting the  best  interest  of  the  members — citizens — of  the  munici- 
pality. 

A  gas  company  is  a  joint-stock  corporation,  a  body  formed  by 
authority  of  the  State ;  empowered  to  act  in  an  individual  capacity 
through  centralized  power  for  the  purpose  of  protecting  and  enhanc- 
ing the  best  interests  of  the  members — stockholders — of  the  cor- 
poration. 

Thus  municipalities  and  gas  companies  both  derive  their  powers 
from  the  same  source,  are  amenable  to  the  same  laws,  and  are  gov- 
erned substantially  in  the  same  manner.  The  former  by  the  votes  of 
its  members  centralizing  power  in  a  board  of  councilmen,  with  a 
mayor  as  executive  officer,  and  the  latter  by  a  vote  of  its  members 
centralizing  power  in  a  board  of  directors,  with  its  president  as 
executive  officer. 

Up  to  this  i)oint  their  legal  status  and  public  responsibilities  are 
substantially  the  same ;  but  here  a  divergency  in  their  ])alhways  is 
occasioned  by  the  peculiar  nature  and  reciuirements  of  our  industry, 
involving,  as  it  generally  does,  a  conlr.:ct  for  the  supply  of  gas  to  the 
municipality  as  well  as  to  ])rivalc  ( onsiiniors,  and  always  necessitat- 
ing the  occu|)ancy  of  certain  jiortions  ot  the  public  property  placed 
by  the  law  under  the  ex(  Insive  control  of  the  municipality — a  right 
of  occupancy  absolutely  necessary  to  the  existence  of  the  corpora- 
tion. In  no  other  way  can  a  ir:i<,  company  be  brought  into  existence 
except  through  the  concurrent  action  of  the  municipality  in  which  it 
is  to  operate. 

Thus  the  i)ublic  represented  l>v  the  mnnicijiality  becomes  a  ])arty 
in  interest,  and  it  is  but  proper  that  su(  h  intere>t  should  be  zealously 
guarded  and  protected  by  munici])al  representatives,  not  in  a  spirit 
of  antagonism  or  opposition,  but  rather  with  the  feeling  which  should 
actuate  i)artners  interested  in  the  same  enterprise. 

Admitting  the  power  of  control  and  regulatirjn.  vested  in  the 
municipality  by  legislative  authority,  it  becomes  the  duty  (jf  these 
two  parties  in  interest  to  decide  upon  and  determine  the  terms  and 
conditions  of  their  reciprocal  relations,  which  may  be  expressed  in 
the  form  of  a  resolution,  ordinance,  or  contract,  either  spec  ial  or  gen- 
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eral,  expressing  the  conditions  under  which  the  conipany  may,  for 
a  given  period  of  time,  be  permitted  to  occupy  the  public  streets  and 
conduct  the  business  of  supplying  gas  to  the  municipality  and  its  citi- 
zens. This  may  be  a  very  easy  or  a  very  difficult  task,  depending 
largely  upon  the  character  and  intelligence  of  the  men  entrusted 
with  negotiations  requiring,  not  only  business  ability,  but  legal 
knowledge  sufficient  at  least  to  comprehend  the  probable  bearing  and 
effect  of  suggested  provisions. 

Law  is  defined  as*' an  express  command;  a  fixed  regulation.** 
As  it  actually  exists  in  modern  society,  it  is  the  aggregation  of  rules 
by  which  a  community  regulates  the  conduct  and  rights  of  its  mem- 
bers. An  eminent  statesman  long  ago  voiced  the  sentiment  that  **  a 
nation's  laws  and  the  intelligence  of  their  administration  unerringly 
portrays  the  character  of  its  civilization.**  While  this  may  be  true, 
and  we  all  know  that  the  foundation  principle  of  all  government  is 
that  everybody  must  know,  conform  to,  and  obey  the  law ;  the  prin- 
ciple is  practically  negatived  by  the  fact  that  no  one,  not  even  the 
most  learned  and  accomplished  members  of  the  legal  profession,  not 
even  the  judges  upon  the  bench,  always  know  what  the  law  is  or  how, 
upon  final  hearing,  it  may  be  interpreted.  In  fact,  like  the  industry 
itself,  the  laws  which  govern  its  existence  and  control  its  operations 
have  been  of  slow  development  and  growth ;  and  not  infrequently, 
like  our  work,  has  the  new  been  built  upon  and  tied  into  the  old  in 
such  diversity  of  form  as  to  make  it  difficult  to  recognize  them  as 
being  in  conformity  with  the  requirements  of  the  times. 

Within  the  territory  covered  by  the  membership  of  this  Association, 
there  are  about  five  hundred  companies  operating  under  franchises 
which  were  granted  under  varied  and  dissimilar,  if  not  contradictory, 
conditions;  and  probably  to  over  one-half  of  them  at  periods  dating 
back  over  a  quarter  of  a  century  ago  when-the  industry  was  in  its  in- 
fancy, its  future  undeveloped,  and  the  bearing  and  effect  of  legisla- 
tive action  but  imperfectly  understood.  I  may  therefore  safely  assert 
that  the  terms  and  conditions  of  such  franchises  were,  by  neither  of 
the  contracting  parties,  as  carefully  considered,  or  as  intelligently 
expressed,  as  they  would  be  to-day.  To  this  fact  may  properly  be 
attributed  much  of  the  trouble  and  annoyance  subsequently  experi- 
enced in  properly  interpreting  the  contract  obligations  and  reciprocal 
relations  of  municipal  and  industrial  corporations.  Though,  even 
with  the  experiences  of  the  past  and  knowledge  of  the  present  to 
guide  us,  it  would  be  difficult  to  draw  any  contract  which  would  stand 
the  test  of  legal  interpretation,  and  for  all  time  be  regarded  as  accu- 
rately defining  the  relations  which  are  to  be  maintained. 

While  we  all  know  that  declarations  of  intentions  made  after  the 
execution  of  an  admitted  contract  are  incompetent  as  evidence  to 
prove  its  meaning,  we  also  know  that  it  is  a  well  established  principle 
of  law  that  the  subsequent  acts  of  the  parties  under  such  contract  are 
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else  Ibe  right  ol  suffrage  in  behalf  of  intelligence  lays  the  {oundation 
for  many  of  the  wrongs  of  which  the  people  jnstiy  complain.  That  it 
is  their  own  fault  if  men  are  elected  to  representative  positions  who 
are  incapable  of  an  intelligent  understanding  of  the  subjects  which  ' 
they  are  called  upon  to  legislate,  and  hence  while  well  meaning  and 
willing,  may  be  incapable  of  securing  for  their  constituents  all  the 
advantages  tn  which  they  are  justly  entitled.  What  we  need  in  such 
positions  are  men  familiar  with  the  practical  business  affairs  of  life  ( 
men  who  cannot  be  swayed  by  the  ever-changing  phases  ol  public 
sentiment  frequently  moved  and  directed  by  ihe  selfish  motives  of 
adverse  interests. 

If  the  representatives  oJ  municipal  government  are  ignorant,  weak 
or  incompetent,  it  is  because  the  citizens  are  indifferent  to  such  con- 
ditions. Therefore,  carefully  foster  the  influences  which  tend  to  the 
social,  moral  and  educational  advancement  of  the  masses,  who,  by 
their  votes,  determine  the  character  of  the  men  who  have  it  in  their 
power  to  shape  the  destiny  of  our  nation. 

Every  community  is  composed  of  three  general  classes — the  good, 
the  bad,  and  the  indifferent ;  and  Ihe  represenative  portion — council- 
men — with  whom  our  companies  are  brought  in  more  direct  contact, 
are  neither  better  nor  worse  than  the  average  of  the  citizens  Ihey 
represent — usually  consisting  of  about  equal  proportions  of  good  citi- 
zens, professional  politicians,  and  citizens  who  aic  very  good — this 
order  of  classification  representing  their  respective  merits. 

The  first-named  being  the  plain,  common-sense  business  man,  pos- 
sibly not  always  as  intelligent  as  he  should  be  in  regard  to  municipal 
needs  and  requirements,  but  generally  guided  in  his  course  by  a  sin- 
cere desire  to  be  perfectly  fair  and  honest,  though  not  always  proof 
against  the  secret  and  subtle  influences  which  are  not  infrequently 
brought  to  bear  to  shape  and  control  legislative  action. 

The  second  is  a  representative  of  the  purely  political  element  of 
the  community;  usually  the  brightest,  best-posted,  and  most  skillful 
controller  of  public  sentiment  and  manipulator  of  legislative  proceed- 
ings; by  all  odds  the  best  equipped  torgood  or  evil,  but  usually  un- 
mindful of  the  grave  and  responsible  duties  of  true  citizenship  when 
engaged  in  the  more  congenial  occupation  ol  studying  parly  interests 
or  the  possible  effect  of  any  measure  which  has  not  previously  re- 
ceived the  approval  of  the  men  upon  whom  he  depends  for  political 
preferment. 

■    ■  ■       ■        that  burdens  every  community  with  their 

i  visionary  ideas  of  municipal  reform.     So 

iplation  of  their  own  immaculate  virtues  that 

■e  the  wheels  of  progress  stayed  rather  than 

pel  theories,  or  give  justice  to  anything  that 
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of  all  human  effort.  The  power  to  create  and  the  right  to  enjojr 
profit,  are  the  only  stimulants  to  exertion  ;  men  labor  only  so  long  as 
they  are  inspired  to  action  by  hope  of  reward  ;  abrogate  this  incentive 
to  accumulate,  and  you  destroy  the  desire  to  labor.  Capital  is  but 
the  product  of  applied  energy,  the  evidence  of  the  reward  of  labor ; 
whenever  it  is  most  freely  invested,  there  you  will  find  the  greatest 
evidence  of  enterprise  and  progress.  The  hope  of  profit  is  the  only 
thing  that  lures  capital  from  its  hiding  places  ;  deny  it  ihe  right  of  profit 
and  it  will  lie  dormant,  and  thus  stay  the  wheels  of  progress.  The 
great  bridges  that  span  our  mighty  rivers,  the  iron  trackways  that 
cross  and  re-cross  the  continent,  the  stately  ships  that  carry  the  com- 
merce of  the  world,  are  but  the  products  of  enterprise  stimulated  by 
the  greed  of  gain.  The  only  men  who  labor  without  hope  of  pecun- 
iary reward  are  slaves,  and  slavery  has  never  yet  contributed  to  the 
well-being  of  mankind.  Why  then  should  the  representatives  of  the 
industry  in  which  we  are  engaged,  deny  or  attempt  to  disguise  this- 
incentive  to  aggressive  action  ?  It  is  a  matter  of  acknowledged  pub- 
licity, for  which  due  allowance  can  and  always  has  been  made. 

Upon  the  other  hand,  in  the  mind  and  heart  of  every  human  being, 
there  appears  to  have  been  installed  a  certain  degree  of  jealousy  of 
another's  success,  a  feeling  confined  to  no  sect,  religion  or  station  in 
life  ;  all  alike,  from  the  untutored  savage  to  the  crowned  ruler,  have 
felt  its  sting ;  and  apparently  the  wider  the  field  of  opportunity,  the 
more  intense  the  feeling  of  disappointment  and  resentment  upon  the 
part  of  those  who  have  failed  to  reach  the  goal. 

The  periodical  outbursts  of  dissatisfied  labor  are  not  always  the  re- 
sult of  unjust  or  oppressive  action,  but  are  apparently  more  frequently 
the  escape  valve  for  that  restless  and  dissatisfied  feeling  which  ap- 
pears to  be  inherent  in  every  human  mind,  a  longing  for  some  change 
of  environment  or  condition  not  founded  upon  reason. 

So,  apparently,  are  the  periodical  raids  made  against  gas  companies, 
which,  though  frequently  inspired  by  selfish  motives  and  voiced  by 
intelligent  leaders,  are  usually  but  the  resultant  efforts  of  the  same 
unaccountable  conditions  of  mind,  partially  attributable  to  the  fact 
that  this  is  an  age  remarkable  for  its  rapid  changes  in  business 
methods.  The  day  of  small  things  has  passed  away,  and  in  their 
places  we  find  a  growing  tendency  toward  divisibility  of  labor  and 
concentration  of  effort. 

The  old  economic  theories  were  founded  upon  admitted  competi- 
tion and  incidental  multiplication  of  the  industries,  with  their  attend- 
ant inefficiencies  and  waste.  The  new  system  is  based  upon  concen- 
tration and  combination,  decreased  cost  of  production  and  increased 
intelligence  in  business  management. 

It  is  but  natural  that  this  commercial  and  industrial  revolution 
should  produce  friction.  It  has  been  so  from  the  beginning  of  time, 
and  will  be  so  to  the  end.     The  substitution  of  turnpikes  for  dirt- 
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roads  was  resisted  by  mobs  plowing  up  the  metal  and  burning  the 
toll  houses.  The  introduction  of  sewing  machines  was  resisted  be- 
cause of  the  belief  that  it  would  take  bread  from  the  mouths  of  the 
garment-makers,  and  add  to  the  unemployed.  The  steam  railroads 
had  to  fight  their  way  step  by  step  over  the  opposition  of  those  in- 
terested in  stage  lines.  Telegraph  lines  have  been  cut  through 
ignorant  superstition  that  they  robbed  the  farmer's  crops  of  needed 
vitalizing  forces.  The  spinning-jenny  was  knocked  to  pieces  be- 
cause it  took  the  place  of  the  old  hand-loom.  The  men  who  had  the 
temerity  to  portray  the  social,  moral  and  industrial  advantages  of  the 
abo  ition  of  slavery  were  denounced  in  public  places  and  hunted  like 
wild  beasts  from  cover  to  cover.  Even  in  my  own  city  the  men  who 
advocated  the  introduction  of  the  steam  fire  engine  and  a  paid  de- 
partment were  hung  in  effigy,  and  hooted  at  on  the  streets. 

The  man  who  aided  in  the  destruction  of  improved  machinery  be- 
cause it  necessitated  a  change  in  industrial  conditions,  and  the  young 
buffalo  that  locked  horns  with  the  locomotive  because  it  had  invaded 
his  grazing  grounds,  may  have  felt  that  they  were  justified  in  their 
opposition,  but  they  were  not  wise  in  their  day  and  generation.  In 
fact  every  step  in  the  world's  progress  from  barbarism  to  advanced 
civilization  has  been  but  a  long-continued  struggle  between  energy 
and  intelligence  upon  the  one  hand,  and  ignorance  and  improvidence 
upon  the  other. 

The  opponents  of  progress,  under  whatever  banner  enrolled,  have 
announced,  as  the  controlling  principles  of  their  campaign,  opposi- 
tion to  concentrated  capital  and  the  establishment  of  so-called 
monopolies;  and  on  lines  which  affect  our  special  industry,  to  the 
advocacy  of  open  competition,  municipal  ownership,  and  govern- 
mental paternalism. 

The  leaders  in  the  crusade  are  generally  theorists  who  have  de- 
veloped sentiment  at  the  expense  of  judgment  based  upon  experience, 
the  poor  who  feel  the  sting  of  poverty  and  imagine  that  there  is  some 
undiscovered  royal  road  to  wealth,  or  the  scheming  politician  who 
realizes  that  widening  the  scope  of  political  patronage  increases  the 
number  who  will  thereby  become  dependent  upon  his  political  pull. 

Wealth  is  but  accumulated  savings  from  previous  efforts,  and, 
therefore,  the  first  and  all-essential  recpiisiie  toward  a  solution  of  the 
economic  problem  is  to  spend  less  than  you  earn.  This  accumula- 
tion is  capital,  it  has  an  earning  i)t)wer,  and  grows  while  the  possessor 
is  sleeping.  When  it  attains  an  earning  ra])a(:ity  equal  to  wages  formerly 
earned,  the  possessor  may  cease  labor,  and  thereby  become  a  capitalist. 
It  is  an  error  to  su|)posethat  the  concentration  of  wealth  impoverishes 
the  masses  ;  this  might  be  true  if  there  were  no  <lifference  between  con- 
sumable and  productive  wealth.  The  former  withdraws  from  the  chan- 
nels of  trade  and  commerce,  while  the  latter  but  adds  to  and  stimulates 
enterprises   through   which  increased  ojjportunities  for  einployment 
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are  given  to  the  masses.  Deny  the  right  to  accumulate  weahh  and 
combine  capital,  and  all  great  accomplishmenls  must  cease.  Our 
traffic  lines  would  soon  become  but  streaks  of  rust  and  rights  of  way  ; 
our  ships  would  be  rotting  at  their  wharfs  ;  our  warehouses  would  be- 
come but  shelters  for  the  army  of  the  unemployed  ;  individual  would 
take  the  place  of  combined  effort,  and  savagery  would  come  again. 

Labor  itself  establishes  the  principles  of  monopoly  when  it  insists 
that  opportunities  (or  employment  shall  be  afforded  only  lo  a  certain 
class;  that  an  employee  shall  not  be  discharged  for  the  purpose  of 
giving  his  place  lo  another:  and  frequently  goes  still  further  in  de- 
manding that  even  a  vacancy  created  by  voluntary  act  shall  not  be 
accepted  by  another  who  was  no  party  lo  the  cause  of  the  vacancy. 
Aye,  still  further,  in  demanding  that  an  employee  shall  not  be  dis- 
charged in  order  that  his  place  may  be  filled  by  another  who  is  will- 
ing to  tender  the  same  service  at  a  less  price ;  and  thus  organized 
labor  finds  itself  determinedly  arrayed  against  competition. 

While  "monopoly"  has  been  regarded  with  suspicion  by  some 
and  earnestly  condemned  by  others,  greater  familiarity  with  its  pur- 
poses and  accomplishments  has  to  some  extent  modified  public  senti- 
ment. Even  Prof.  Ed.  VV.  B;mis,  who  was  quite  recently  engaged 
by  a  labor  organization  to  deliver  a  leciure  in  Cincinnati,  entitled 
"  Municipal  Monopolies  and  the  People's  Rights."  said: 

'-  WprkiDgmen  are  supposed  lo  spplaud  wticoever  moDopoIiES  (re  denoanccd. 
It  is  much  easier  to  clap  one's  hands  than  to  set  the  bcain  to  work  lo  adviace 
civiliiatioo,  and  sucb  advance  is  inseparably  connected  with  '  Monopoly."  In 
mj  days  of  ignorance  I  was  taken  with  Ih«  idea  that  monopolies  were  the  op- 
pressors ol  the  people ;  but  the  longer  I  live  >nd  the  more  I  sludy  people  as  well 
IS  rheories,  the  more  dearly  1  see  thai  the  wealth  ECquired  by  monopoly  is  the 
accuniulalian  and  the  fitting  reward  ol  shrewdness  and  energy,  and  that  the  kicker 
at  monopolies  is  simply  kicking  against  the  very  means  by  which  we  have  pro- 
gressed out  o(  barbarism." 

Against  corporate  organization  the  feeling  becomes  more  intense 
as  this  form  of  aggregating  wealth  becomes  more  and  more  success- 
ful through  accumulation,  concentration,  and  combination  ;  generally 
finding  expression  in  a  desire  upon  the  part  of  the  masses  to  share  in 
the  profits  of  successful  enterprises,  either  ditecUy  or  by  means  of 
various  legal  enactments  providing  for  pecuniary  concessions  or  en- 
forced taxation,  regardless  of  the  fact  that  every  act  of  independent 
venture  is  accompanied  by  risk,  and  that  it  is  only  through  assuming 
this  chance  of  loss  that  the  right  ol  profit  is  equitably  assured. 

I  do  not  agree  with  the  sentiment  expressed  by  a  champion  of 
organized  labor— E.  E.  Hutchtos — who,  at  a  meeting  recenUy  held 
in  Cincinnati,  said  : 

"The  right  of  a  man  to  conduct  his  own  business  as  he  sees  lil  under  Ibe  law 
we  will  not  now  ijuestion ;  but  whenever  Ihal  man  asks  anulher  lo  aid  him  in  his 
work  or  business  il  no  longer  belongs  to  him  alone,  profit  then  becomes  ihe  pro- 
duct of  ioint  effort  and  each  contributor  is  enlilled  lo  bis  share. 

"The  employer  and  employed  are  now  far  apart  with  practically  nolbing  in 
'iffeient  disdain  upon  one  side,  and  bitlet  anlipnlby  upon  the  olhtt." 
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lions  to  monopoly  is  afforded  by  the  history  of  the  Standard  Oil  1 
Company,  which  (or  ten  years  has  practically  had  no  opposition,  and  | 
yet,  while  prices  of  its  products  have  varied,  they  have  steadily  I 
tended  downward.  J 

Declination  to  share  business  profits  with  those  who  are  unwilling  J 
to  assume  its  risks  is  usually  followed  by  unintelligent  denunciation  i 
of  all  industrial  enterprises  as  monopolies,  regardless  of  the  fact  that  | 
the  municipal  corporation  which  they  themselves  represent  and  are  , 
serving,  is  a  political  and  industrial  monopoly  of  ihe  most  pro- 
nounced type,  created  by  the  State  for  the  purpose  of  serving  the 
best  interests  of  a  group  of  individual  persons  in  their  collective  J 
capacity,  in  order  that  Ibey  may  secure  the  advantages  of  associated  1 
power  in  improving  their  political,  social,  commercial  and  industrial  ' 
relations. 

In  fact  no  State  legislature  can  create  a  municipality  without,  at 
the  same  time,  creating  a  monopoly;  and  no  municipality  can  be 
authorized  to  perform  an  industrial  service  without  creating  an 
industrial  monopoly. 

Monopoly,  as  applied  to  industrial  management,  means  the  pos-  I 
session  of  rights,  privileges  and  powers  greater  than  can  be  acquired  I 
by  individual  effort;  therefore  in  the  presence  of  such  a  power,  it  is 
not  unnatural  that  the  unintelligent  and  superstitious  legislator  should 
tremble  with  apprehensive  fear  for  the  safety  and  perpetuity  of  that 
control  of  which  he  himself  desires  to  retain  a  monopoly.  As  applied 
to  production  and  distribution,  it  means  the  right  to  exclusive  pos- 
session and  disposal  of  a  particular  product,  but  no  such  rights  can 
be  acquired  or  maintained  in  regard  to  the  general  purposes  and 
methods  of  illumination.  Gas  is  but  one  of  many  instrumentalities 
for  accomplishing  the  same  purpose,  and  cannot,  therefore,  in  the 
full  significance  of  the  term,  ever  be  regarded  as  capable  of  main- 
taining a  monopoly. 

I  am  clear  in  my  judgment  that  every  gas  company  should  be  per- 
mitted to  enjoy  a  monopoly  of  its  product  within  the  limits  of  any 
single  municipality,  or  within  the  range  of  a  single  company's  ability    | 
to  supply;  but  I,  at  the  same  time,  freely  admit  that  if  any  existing 
industry  should  be  uncontrolled,  either  by  legislative  or  municipal 
restrictions,  there  would  be  grave  danger  that  injustice  might  be  done 
the  public  through  exorbitant  charges  for  an  article  which  has  grown 
to  be  regarded  as  a  public  necessity  ;  but  in  every  State  of  the  Union 
the    prices  of  gas  have  been  fixed    either   by  legislative  authority,   1 
municipal  action,  or  concurrent  agreement  between  the  prcducer    ] 
and  consumer,  and  thus  our  industry  can  but  become  a  "regulated," 
the  most  harmless  of  all  monopolies. 

One-half  of  the  people  of  the  civilized  world  are  now  living  in  towns 
and  cities,  and  the  ratio  of  the  urban  to  the  rural  population  is  con- 
stantly increasing  throughout  the  world.     More  and  more  will  this 
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tendency  increase  as  these  centers  more  and  more  represent  the  in- 
tellectual life  and  activities  of  a  progressive  people.  But  to  these 
centers  of  wealth  and  enterprise  are  also  gravitating  the  poor,  help- 
less and  vicious ;  the  dregs  of  society ;  supplemented  by  the  repre- 
sentatives of  nationalism,  socialism,  and  communism ;  each  and  all 
imbued  with  the  idea  that  the  world  owes  them  a  living,  and  that 
such  living  can  best  be  acquired  through  either  an  enforced  redis- 
tribution of  accumulated  wealth,  or  governmental  paternalism  that 
will  afford  nominal  employment  coupled  with  abundant  compensation. 

In  advocacy  of  paternalism  they  are  taking  a  step  backward  to  the 
time  when  the  English  government  attempted  the  maintenance  of 
such  a  system  by  bounties  to  losing,  and  taxes  upon  profitable,  un- 
dertakings;  certain  industries  forbidden,  and  others  encouraged; 
measures  to  protect  labor,  and  regulate  wages ;  enactments  to  fix 
prices,  and  determine  profits;  laws  to  control  production,  and  limit 
sales ;  all  these  and  kindred  paternal  measures  resulted  not  in  the 
elevation  but  in  the  pauperism  of  British  subjects. 

**  That  government  is  the  best  which  governs  the  least,"  certainly 
in  so  far  as  matters  are  concerned  which  pertain  to  individual  free- 
dom of  action  in  the  development  of  industrial  enterprises  which 
enlarge  the  field,  or  broaden  the  scope,  of  either  brain  work  or  mus- 
cular power. 

The  true  functions  of  government  are  limited  to  the  promotion  of 
intelligence,  care  for  the  unfortunate,  protection  of  life  and  property, 
and  establishment  of  equality  of  justice  in  all  things.  The  moment 
it  goes  beyond  this,  and  enters  the  domain  of  private  enterprise,  it 
robs  the  citizen  of  his  right  of  election  as  to  the  disposal  of  his  sur- 
plus, and  forces  him,  whether  willing  or  unwilling,  to  contribute 
through  taxation  the  caj)ital  necessary  to  inaugurate  the  undertaking. 

The  law  that  protects  intelligence  in  its  rights  to  disj)0se  of  surplus 
earned,  ecjually  protects  the  poor  in  the  enjoyment  of  their  fair  pro- 
portion of  the  result  of  joint  effort;  any  fiiihire  to  do  this  wrongs  all, 
but  none  more  so  than  the  one  who  has  the  smallest  surplus  saved. 

Any  law  which  lends  to  the  abridgment  of  industrial  freedom,  cur- 
tails the  sphere  of  individual  action,  or  relieves  men  from  ])ersonal 
responsibility  for  their  own  support,  inevitably  paralyzes  independent 
])ersonal  effort  for  the  betterment  of  their  condition.  All  the  progress 
that  has  ever  been  made  from  poverty  to  wealth  has  been  brought 
about  by  widening  the  field  and  sco])e  of  individual  action  and  in- 
dividual responsibility.  Every  man  should  be  taught  to  be  self-sup- 
porting, to  regard  dependence  u])on  others  as  a  disgrace,  and  that 
those  who  attempt  to  live  without  labor  are  enemies  of  society. 

It  is  true  that  (Jod  has  decreed  that  *'  man  shall  earn  his  bread  by 
the  sweat  of  his  brow,"  vet  how  few  realize  that  while  ihc  sweat  that 
is  discharged  upon  the  outside  evidences  the  expenditure  of  physi- 
cal energy,  there  is  a  sweat  upon   the  inside   that  equally  represents 
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the  expenditure  of  brain  force.  Intelligence  is  the  tool  used,  and 
muscular  power  the  energy  applied ;  both  essential  to  the  successful 
accomplishment  of  any  purpose,  and  yet  the  one  who  utilizes  the 
least  brain  force  and  the  poorest  tools,  is  the  one  who  accomplishes 
least  in  the  great  struggle  of  life,  and  the  one  who  merits  and  receives 
the  least  in  return  for  services  rendered. 

Municipal  ownership  is  a  condition  of  political  paternalism  advo- 
cated by  labor  agitators  gnd  moral  reformers,  who,  paradoxical  as  it 
may  seem,  just  as  loudly  and  earnestly  denounce  the  corrupting  in- 
fluence of  political  patronage,  and  who  just  as  inconsistently  and 
unintelligently  advocate  it  as  an  economical  measure,  and  in  doing 
so  pervert  facts  and  falsify  records  with  a  freedom  and  boldness  that 
indicates  an  entire  absence  of  moral  responsibility. 

It  is  essential  to  a  correct  and  comprehensive  comparison  of  the 
relative  economics  of  municipal  and  private  ownership  and  adminis- 
tration of  industrial  enterprises,  that  not  only  should  every  item  of 
expense  of  operation,  administration,  maintenance,  contingent  and 
fixed  charges,  which  find  their  way  into  the  accounts  of  any  well 
managed  industrial  enterprise  be  charged  by  the  municipality ;  but 
also  that  the  losses  in  income  due  to  municipal  control  shall  appear 
upon  the  debit  side  of  its  accounts.  In  other  words,  that  for  all  ser- 
vices rendered  there  must  be  a  charge,  and  all  incidental  losses  of 
income  must  be  regarded  as  an  expense,  in  order  that  the  compara- 
tive economic  results  may  be  so  clearly  show^n  that  they  cannot  but 
be  accepted  as  correct  by  those  who  oppose  and  those  who  advocate 
municipal  ownership. 

Add  to  this  the  loss  of  income  or  consideration,  which  a  private 
corporation  would  be  willing  to  pay  if  permitted  to  uninterruptedly 
enjoy  the  same  rights,  privileges  and  immunities  which  a  munici- 
pality concedes  to  itself,  viz. :  an  exclusive^  unrestricted^  untaxable 
and  perpetual  franchise^  and  there  will  no  longer  be  a  doubt  as  to 
which  will  prove  most  advantageous  to  the  community. 

If  such  service  cannot  be  as  well  or  better  performed  by  or  through 
such  industrial  agencies,  then  I  am  ready  to  admit  the  converse  of 
this  proposition  to  be  true ;  but  I  wish  it  distinctly  understood  that 
this  admission  applies  only  to  the  rendition  of  a  strictly  public  ser- 
vice, and  not  to  the  supply  of  a  private  want. 

Judge  Dillon,  in  his  great  work  on  Municipal  Corporations,  says: — 

*'To  clothe  municipalities  with  powers  to  accomplish  purposes  which  can  bet- 
ter be  left  to  private  enterprise  is  unwise.  To  invest  them  with  the  powers  of 
individuals  or  private  corporations  for  objects  not  pertaining  to  municipal  rule,  is 
to  pervert  the  institution  from  its  legitmate  ends  and  to  require  of  it  duties  it  is 
not  adapted  satisfactorily  to  perform." 

I  believe  it  the  height  of  folly  for  the  government  to  interfere  by 
participation  in  the  commercial  or  industrial  business  of  the  country, 
or  to  undertake  the  performance  of  any  duty  other  than  the  enforce- 
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ment  of  laws  enacted  for  the  moral  advancement  and  police  protec- 
tion of  the  government.  The  moment  it  steps  bejond  these  limica- 
tions,  it  assumes  duties  and  responsibilities  not  in  harmony  with  the 
purposes  of  its  creation,  and  forces  every  citizen,  whether  willing  or 
uowilling,  to  contribute  by  taxation  the  capital  necessary  to  inangni^ 
ate  the  enterprise. 

If  such  an  enterprise  be  operated  with  profit,  that  profit  it  the 
measure  of  the  sum  exacted  beyond  cost,  and  thus  becomes  a  special 
tax  upon  the  consumer  for  the  benefit  of  the  general  public.  If  cq>er- 
ated  at  a  loss  the  general  public  must  make  up  the  difference,  and 
thus  the  non-user  must  pay  a  portion  of  the  consumers'  bills.  If 
operated  so  that  there  will  be  neither  profit  nor  loss,  the  public  most 
pay  the  difference  between  the  cost  of  a  public  and  private  rendition 
of  service. 

In  either  event  it  is  an  unjust  burden  placed  upon  either  one,  the 
other,  or  both. 

If  the  same  service  be  rendered  by  a  private  industrial  corporation, 
the  general  public  makes  no  contribution  toward  inaugurating  the 
enterprise ;  if  unprofitable  the  stockholders  alone  bear  the  loss,  and 
if  remunerative  the  consumer  alone  pays  the  profit ;  it  is  not  a  matter 
in  which  the  general  public  is  interested  one  way  or  the  other. 

It  is  therefore  a  surprising  fact  that  while  not  exceeding  one- fourth 
the  citizens  of  any  city  are  consumers  of  gas,  and  they  generally  the 
most  intelligent  and  wealthy  portion  of  the  community,  they  are 
seldom  advocates  of  municipal  control ;  while  among  the  less  intelli- 
gent and  poorer  classes  are  to  be  found  the  most  earnest  advocates 
of  a  theory  that  cannot  but  force  upon  them  burdens  to  which  they 
are  now  strangers. 

There  can  be  but  one  justification  for,  as  there  is  but  one  legiti- 
mate argument  to  be  made  in  favor  of,  municipal  control,  and  that 
is  that  any  such  character  of  services  can  be  more  efficiently  ren- 
dered and  at  less  expense  through  the  inslrumentalily  of  municipal 
agencies  than  through  the  agency  of  a  private  industrial  corpora- 
tion. 

Does  any  one  believe  that  any  form  of  municipal  control  insures 
a  better  and  more  faithful  rendition  of  service  than  that  required  by 
the  controllers  of  industrial  corporations?  Will  any  one  claim  that 
the  financial  affairs  of  municipalities  are  more  judiciously  and  eco- 
nomically managed  than  are  those  of  industrial  corporations?  Can 
any  one  consistently  assert  that  the  influences  which  secure  the  ap- 
pointment of  the  superintendents  of  the  several  departments  of  a 
municipality  are  as  pure,  competent,  and  intelligent  as  are  those 
which  govern  the  selection  of  those  occupying  corresponding  posi- 
tions in  industrial  corporations? 

How  inconsistent  then  appears  the  position  of  men  who  loudly  and 
unintelligently  decry  the  establishment  of  industrial  monopolies  to  be 


97 


managed  by  the  most  experienced  and  capable  men,  and  yet  advo- 1 
cate  in  their  stead  the  establishment  of  municipal  industrial  monopo-  J 
lies  to  be  managed  by  meti  admittedly  unfamiliar  with  the  duties  to  be  | 
performed,  and  accountable  alone  to  the  political  party  in  powei 

Nationalists  have  to-day  before  the  legislatures  of  nearly  everyJ 
State  in  the  Union,  petitions  demanding  that  not  only  shall  the  gov-  I 
ernment  acquire,  own.  control  and  operate  all  railroads,  telegraph, 
telephone,  electric  light  and  gas  companies,  but  shall  also  consliuct 
free  turnpikes,  build  houses,  rent  homes,  and  lend  money ;  ap-  I 
parently  never  realizing  that  rt  is  the  people  who  must  contribute  | 
to  support  the  governnienl,  and  not  the  government  to  support  the  I 
people. 

While  thus  demanding  governmental  protection    and    assistance, 
these    class    reformers    would    deny   equal  protection  for    all    other- 1 
classes. 

Henry  George,  at  a  meeting  held  in  Cooper  Union  Hall,  New  York  | 
City,  on  (he  aSlb  of  last  February,  said: 

"  I  would  rather  see  every  locomolive  Ihrown  irom  Ibe  Iracks,  evetj  rail  lorn, 
up,  nnd  every  car  broken,  ttisn  lo  see  order  preserved  by  the  bayonet  ol  a 
Handing  army," 

In  reply  to  which  I  will  now  say,  as  recenUy  said  Rev.  ¥.  W, 
Gunnison  : 

"  1  would  expend  every  power  ol  armed  govei 
one  aet  of  men  shall  demand  successfully  that  ai 
laslt  which  Ihe  first  have  declined. 

"  The  flog  ol  Ihe  Republic  better  be  placed  by  the  hand  ol  undisputed  an-  I 
thorit^  upon  every  cat  which  a  mob  dares  to  detain,  or  thiealens  to  destroy,  and-  ] 
when  that  flag  is  touched  lei  the  iron  lips  speak  Ibe  snpremacy  ol  law." 

The  purpose  in  granting  any  quasi-public  franchise  is  not  only  to  1 
create  a  private  right,  but  also  to  fill  a  public  want.  While  ordinarily  i 
considered  a  valuable  concession  to  the  promoter,  may  it  not  also,  in  ( 
many  cases,  be   regarded   as  of  equal,  if  not  greater,  value  t 
municipality  that  creates  it?     Is  not  the  sura  that  any  city  would  be  1 
willing  to  pay  rather  than  be  deprived  of  the  benefits  and  advantages  I 
of  the  product  it  supplies,  the  measure  of  its  value  lo  the  community  { 
it  serves?     Does  not  the  city  as  a  whole  receive  its  fair  proportionate 
compensation  through  the  incidental  advantages  thus  indiscrimin- 
ately bestowed  ?     The  price  at  which  any  service  is  ordinarily  ren- 
dered, or  any  manufactured  article  generally  sold  lo  the  consumer,  is 
the  gross  cost  less  a  fair  profit  upon  the  capital  thus  invested  ;  capi- 
ital  will  either  exact  this  profit  for  use  and  risk,  or  seek  other  chan- 
nels of  investment. 

I  therefore  regard  the  public  sale  of  such  franchises  as  ihe  height   I 
of  uneconomic  wisdom,  the  least  meritorious  of  all  the  theories  from 
time  to  time  advanced  in  regard  to  the  establishment  and  control  of   | 
industrial  undertakings. 

Any  special  bonus  exacted,  or  lax  imposed,  upon  a  producing  in-  j 
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dustry  adds  just  that  much  to  the  gross  cost  of  production ;  and  ex- 
actly to  the  extent  of  such  addition  becomes  a  special  tax  imposed 
upon  the  consumer  for  the  benefit  of  the  non-user. 

Any  consumer  of  gas  who  approves  of  this  form  of  taxation  and 
votes  to  sustain  such  a  measure,  thereby  agrees  to  reduce  the  tax- 
ation upon  non-consumers  and  generously  pays  the  difference  out  of 
his  own  pocket. 

The  true  economic  policy  would  be  to  grant  the  franchise  to  the 
party  offering  to  perform  the  desired  service  at  the  least  cost  and  ex- 
pense to  the  user. 

While  the  representatives  of  every  enterprising  municipality  are 
forced  into  a  recognition  of  the  necessity  of  providing  for  its  proper 
illumination,  that  undefined  and  superstitious  fear  of  monopoly  again 
steps  in  to  prompt  the  legislative  error  of  limiting  the  life  of  an 
industry  that  is  to  supply  a  perpetual  want,  in  place  of  providing  for 
perpetual  life  and  periodical  regulation. 

Terminal  franchises  are  in  my  judgment  the  quintessence  of  un« 
economical  wisdom.  To  justify  the  best  construction,  highest 
efficiency,  and  greatest  economy  in  operation,  measures  which  are  of 
as  much  importance  to  the  consumer  as  producer,  there  must  be  an 
undisputed  and  perpetual  right  to  supply.  While  this  character  of 
franchise — supplemented  by  the  right  of  periodical  regulation — gives 
to  the  city  and  its  citizens  all  the  protection  they  can  reasonably  or 
honestly  desire  ;  it  at  the  same  time  gives  to  the  investor  that  certainty 
of  tenure  which  alone  induces  the  investment  of  capital  in  the  most 
permanent  and  enduring  structures  and  efficient  apparatus,  and  en- 
courages efforts  toward  bui!<ling  up  a  satisfactory  and  prosperous 
industry,  even  though  its  projectors  have  to  look  to  the  future  for  an 
adequate  return. 

Justice  Davis  in  rendering  his  famous  decision  in  the  Binghamton 
case  said :  — 

**The  Legislature  says  to  the  public-spirited  citizen,  if  you  will  embark  your 
time,  money,  and  skill  in  an  enterpiise  which  will  acconimo»late  a  public  necessity, 
we  will  grant  to  you  for  a  limited  perio<l,  or  in  perpetuity,  privileges  that  will 
justify  the  expenditure  of  your  money  and  ihe  employment  of  your  time  and  skill. 

'*  Such  a  grant  is  a  contract  with  mutual  considerations,  and  justice  and  good 
policy  alike  lequire  that  the  protection  of  the  law  should  be  assured  to  it.** 

No  private  manufacturing  enterprise  would  for  a  moment  think  of 
locating  a  permanent  and  expensive  plant  in  any  place,  or  under  any 
conditions,  which  would  give  rise  to  even  a  remote  possibility  of  hav- 
ing their  right  to  continue  the  business  limited  to  any  given  period 
of  time. 

What  reasons  are  there  for  supposing  that  quasi-public  corporations 
can  better  afford  to  erect  plants,  that  freipiently  exceed  in  value  the 
most  expensive  of  private  constructions,  and  for  an  adequate  Tctiirn 
upon  which  investment  they  not  infrequently  have  to  wait  for  years, 
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and  the  possibility  of  future  developments,  without  having  some 
reasonable  assurance  of  permanency  of  tenure? 

Laws  that  force  upon  in'lustrial  corporations  franchises  for  a  limited 
period  of  time  entail  upon  their  projectors  and  operators  extraordin- 
ary expenses,  and  upon  their  patrons  excessive  prices,  to  the  end 
that  their  promoters  may  not  only  be  compensated  for  services 
rendered,  but  that  they  may  obtain  an  equivalent  for  possible  loss  of 
investment  through  expiration  of  grant.  And  yet  so  great  is  the 
superstitious  dread  of  accumulated  wealth  and  corporation  power  in 
the  minds  of  the  less  intelligent  and  well  informed  of  every  com- 
munity that  they  are  swift  to  oppose  even  measures  calculated  to 
contribute  to  their  own  welfare  and  pecuniary  advantage. 

The  Street  Railway  Company  of  Cincinnati  recently  submitted  for 
the  consideration  of  the  Ohio  legislature  a  bill  which  simply  author- 
ized that  city,  if  in  its  wisdom  it  should  see  proper  so  to  do,  to  grant 
a  franchise  for  a  period  of  not  exceeding  fifty  years,  subject  to  such 
conditions  and  restrictions  as  the  municipality  might  see  proper  to 
impose. 

The  mere  suggestion  of  such  a  just  and  equitable  measure  was  suf- 
ficient to  arouse  the  violent  antagonism  of  the  "Washington  Reform 
Club"  of  Cleveland,  the  president  of  this  modern  "  reform  "  organ- 
ization, in  wild  frenzy,  exclaiming: 

*Mf  any  representative  from  Cleveland  votes  for  such  a  measure,  I  will  join  a 
crowd  to  hang  the  guilty  member  to  the  most  convenient  lamp  post.^^ 

And  another  equally  enthusiastic  '*  Washingtonian  "  exclaiming: 

^^As  an  American  citizen,  I,  too,  will  be  one  who  will  help  to  string  up  any 
man  who  shall  by  his  vote  sanction  any  such  damnable  scheme  of  robbery.'^ 

Language  that,  in  this  enlightened  age,  disgraces  intelligence  and 
insults  Americanism. 

No  community  is  in  a  healthy  condition  which  is  represented  by 
men  who  are  so  saturated  with  the  poison  of  communism  as  to  de- 
nounce the  acquirement  of  wealth  as  detrimental  to  progressive  civi- 
lization, or  is  so  overcome  by  his  sympathies  for  the  unfortunate  that 
he  believes  in  any  form  of  legal  enactment  which  levies  tribute  upon 
the  intelligence  and  enterprise  of  one  class  of  citizens  for  the  benefit 
of  another  class,  who  have  displayed  no  such  capacity  to  benefit 
themselves  or  the  community  in  which  they  live. 

Business  activity  and  sympathetic  charity  are  each  commendable 
in  their  own  sphere,  but  seldom  pull  well  together  in  building  up  a 
country ;  in  fact,  the  decay  of  the  fabric  may  some  day  be  brought 
about  by  too  close  a  commingling  of  these  forces. 

George  Stephenson,  the  first  builder  of  railroads,  said,  and  the 
saying  has  become  an  axiom  in  political  economy,  "  When  combina- 
tion is  possible  competition  is  impossible;**  and  I  may  add  that  if 
competition  is  unadvisable,  monopoly  cannot  be  objectionable,  and 
therefore  exclusive  franchises  must  be  admissible. 
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{ii*»«ht|y  /  lairn  th;it  the  remedv  for  anv  rea!  or  tan:  e.:  iereliriira  of 
t\'i^y  \i*"\  in  th'r  diro' lion  of  permitted  competirion? 

h  ;i|f|/«;ifti  •nin':":>sarv  for  me  to  extend  rav  remark?  urcn  this 
|ih.i!;«-  '/I  'fUt  Huf/j':M,  further  than  to  say  that  if  injustice  :>  c.r.e  by  m 
ifHini'  i|/;dity  th':  law  of  self-preservation  comes  into  jlay.  ar.d  the 
iut'v\iu\t\t'  i*'%Mh  must  follow.  If  the  opposition  cannot  be  crushed  or 
tfou^hl.  iMiiforrii  rat':H  will  be  established  or  territory  will  be  divided, 
II nd  prif  rn  irif  rrani'd  to  roinpensate  for  former  losses  and  to  I'^iy  divi- 
dMiiU  on  iiM'IrMJy  diipli'atcd  capital,  leaving  only  to  deluded  ciii- 
/«'tiii  Ihn  plf*flPinr<?  ;inrl  r  onsolation  of  paying  increased  tribute  to  two 
iii'Minpfilir^  iiiHtf'Md  of  omr. 
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When  this  measure  of  intelligent  self-protection,  absolutely  neces- 
sary to  the  continued  life  of  the  industry,  has  been  inaugurated,  the 
baffled  and  disappointed  representative  again  invokes  legislative  action 
with  the  hope  of  being  able  to  devise  some  other  method  of  repudi- 
ating the  legal,  if  not  the  moral,  obligations  of  the  municipality,  usually 
through  some  scheme  by  which  the  re^yards  of  the  enterprise,  toils, 
and  risks  of  the  promoters  of  these  special  industries  shall  be  taken 
from  them  and  be  applied  to  other  uses  for  the  benefit  of  the  general 
public.  Or  failing  in  this,  to  load  the  industry  down  with  burdens  of 
restrictions  and  taxation  calculated  not  only  to  impair  vested  interests, 
but  destroy  its  usefulness  to  the  community  it  was  organized  to  serve 
and  he  is  supposed  to  represent. 

We  cannot  but  admit,  that  if  the  business  upon  which  it  is  proposed 
to  place  the  burdens  of  a  special  tax  is  of  such  a  character  that  it 
gives  special  advantages  to  the  few,  or  imposes  burdens  upon  the 
general  public  in  the  way  of  occupying  territory  that  might  otherwise 
be  profitably  utilized,  caused  the  destruction  or  impaired  the  perma- 
nency of  streets  or  other  municipal  property  for  which  the  general 
public  has  paid,  or  in  any  manner  interfered  with  the  free  conduct  or 
enjoyment  of  other  business  interests,  a  compensating  special  tax 
would  be  eminently  proper;  but  no  such  condition  now  exists,  or  can 
arise,  in  conducting  the  business  of  the  corporations  under  our  charge. 

It  must  not  be  forgotten  that  the  state  or  municipality  is  but  aggre- 
gated citizenship,  and  any  tax  necessary  for  its  support  should  be  so 
levied  as  to  bear  alike  upon  each  and  all — that  it  should  be  uniform 
and  without  discrimination.  Can  it  be  consistently  claimed  that  a 
special  tax  upon  one  character  of  industrial  enterprise  from  which 
others  are  exempt  would  be  equitable  or  just?  From  such  a  condi- 
tion of  oppression  it  has  but  one  avenue  of  escape— even  if  that  has 
been  left  open — and  that  is,  to  add  a  corresponding  and  compensating 
price  for  their  manufactured  product.  If  this  is  done,  such  a  tax  be- 
comes but  an  added  burden  upon  the  patrons  of  the  industry. 

No  community  is  benefitted  by  imposing  burdens  upon  industrial 
undertakings ;  upon  the  contrary,  it  but  benefits  all  classes  of  citizens 
by  liberalizing,  protecting,  and  encouraging  the  growth  and  develop- 
ment of  enterprises  to  the  establishment  of  which  its  own  citizens  have 
contributed  their  time,  influence,  knowledge  and  capital. 

The  aggregation  of  capital  under  corporate  organization  is  con- 
stantly increasing,  and  individual  effort  is  daily  becoming  more  de- 
pendent upon  movements  which  combine  labor  and  capital.  It  ap- 
pears to  be  but  the  natural  development  of  the  times  in  obedience  to 
some  natural  law  or  economic  advantage,  and  all  attempts  to  arrest 
this  form  of  progress  will  be  in  vain  so  long  as  it  can  be  shown  that 
through  such  agencies  the  interests  of  the  public  as  well  as  the  pro- 
moters are  equitably  guarded  and  mutually  benefitted. 

The  universal  interest  manifested  by  all  classes  in  every  community 
respecting  the  policy,  rights,  privileges  and  obligations  which  should 
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?WCTn  aM  control  s,;ch  combinaiioBs.  is  evidenced  br  iL»  fw . 

..pr-^s.4  d«,re  for  legislative  protection  from^lT.^lTS!!^ 
.:«ve^x  u  and  wbitb  they  thus  seek  to  !e«en  or  endiS?  ^**' 
ar^  tne  iU«i«oni  to  .hich  the  ablest  m.nds  are  noJadiSS— S.*** 
V.  ve,  and  seeking  to  determine  ho-  best  to  ^dJutt^^^^^l'Z 
..fom  or  cooperative  action  or  combined  prodaction.  »  ^S?' t^! 
,  jiur.t  benefits  may  be  n.ost  eqaiublv  erjovc d  bs  VJh  ^  ^ 
c.tizin  of  the  community.  '  "         -   **"  *'«*  e«-*»y 

I>egi»lativ^e  f>odies  are  the  duly  accredited  represenuiive.  off  th. 
;,.opk    and  a,  vich  have  ne.ther  the  legal  nor  moral  righflo  i,2t 
any  ],;*':r  tnrough  tne  agency  of  »hich  excessive  profits  ni«»hf!f 
a'.trrd  from  tne  many  for  tht  benefit  of  the  few.  and  therefore  .b.  I.« 
er.act-:'!.  or  privileges  granted,  should  be  so  guarded  as  to  reseiriTJ. 
th*:  F>eople  such  rights  of  control  as  will  enable  their  representaJvM 
to  enforce  the  conditions  of  the  grant  in  order  that  thev  may  hare  the 
fijilest  possible  protection  against  excessive  charges,  cr  the  improper 
or  inefifi'iient  performance  of  contract  obligations.     This  is  the  risht 
of  the  people  and  the  true  interests  of  the  corporations. 

If  any  such  franchise  already  granted  dees  not  contain  adeqnate 
provision  for  the  protection  of  public  interests,  is  the  granting  power 
now  powerless  to  remedy  the  evils  of  its  own  neglect  or  the  Slate's 
creation?  If  so.  it  has  certainly  divested  itself  of  that  power  of  con- 
trol  which  it  would  have  been  the  part  of  wisdom  to  retain.  That 
experience  has  taught  the  wi<iloin  nf  such  a  conclusion  is  eviHrar^<i 
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women's  hat-trimmings,  though  the  intent  of  the  law  was  perfectly 
plain.  Therefore  the  greatest  possible  care  should  be  taken  in  the 
use  of  the  words  best  calculated  to  clearly  express  the  intention  of 
the  contracting  parties;  failure  to  do  this  has  been,  and  will  ever  be, 
one  of  the  main  causes  of  the  annoyances  and  contentious  litigations 
to  which  our  industry  has  been  subjected. 

Whether  such  service  shall  be  rendered  through  the  agency  of  a 
political  or  industrial  monopoly  is  for  the  Stale  to  determine,  but 
when  once  determined,  all  the  force  and  power  of  the  State  should 
be  given  to  its  support  and  protection.  When  charters  have  been 
granted  without  the  reserved  right  of  amendment  or  repeal  the  State 
must  stand  by  its  acts,  and  the  corporation  must  operate  according  to 
the  provisions  of  the  grant  or  forfeit  their  privileges. 

"  Laugh  and  the  world  laughs  with  us,  but  weep  and  we  weep 
alone/'  is  a  truism  we  may  with  profit  acknowledge  by  turning  our 
backs  upon  the  past,  and  try  in  the  future  to  so  shape,  control,  and 
direct  our  industry  as  to  decrease  the  evils  of  which,  either  we  our- 
selves or  the  public,  justly  or  unjustly,  complain.  We  must  recog- 
nize the  fact  that  government  is  but  society  organized  for  the  good  of 
the  whole,  even  at  the  expense  of  individual  interests. 

How  far  the  activities — socialism  if  you  please— of  municipalities 
may  be  safely  permitted  to  go  in  the  character  of  paternal  govern- 
ment, is  the  problem  yet  to  be  solved,  though  Macauley  says  "  Pater- 
nalism is  a  doctrine  in  which  we  shall  not  believe  until  we  can  be 
shown  some  government  which  loves  its  subjects  as  a  father  loves  a 
child." 

If  it  be  deemed  the  part  of  wisdom  to,  in  the  future,  draw  tighter 
the  lines  of  governmental  control,  it  should  be  done  with  great  care, 
intelligence,  and  absolute  impartiality,  to  the  end  that  the  interests  of 
the  public,  the  reward  of  labor,  and  the  rights  of  capital,  shall  re- 
ceive equal  consideration  and  protection,  through  a  department  to 
be  specially  entrusted  with  the  performance  of  the  delicate  duties  of 
such  a  position. 

The  power  of  control  and  regulation  cannot  be  properly  and  intel- 
ligently exercised  without  detailed  knowledge  and  a  comprehensive 
understanding  of  existing  conditions,  which  implies  the  right  of  in- 
quiry and  investigations,  which  should  be  promptly  and  cheerfully 
conceded.  One  of  the  greatest  drawbacks  to  an  intelligent  consid- 
eration of  our  claims  arises  from  the  lack  of  confidence  in  represen- 
tations made  as  to  the  cost  of  production  and  profits  realized ;  the 
remedy  for  this  lies  only  in  the  adoption  of  a  system  of  public  reports 
made  in  such  form  and  by  such  authority  that  their  accuracy  and 
official  character  cannot  be  questioned.  Not  only  will  such  reports 
correct  false  impressions,  but  will  prove  of  great  value  for  ready  ref- 
erence, as  ascertained  facts  are  immeasurably  more  reliable  than 
theoretical  conclusions.     Compiled  statistics  are  now  the  governing 
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Tb;if  caa.  in  bit  p 
m^a'  of  a  Scace 
stanriaHv  as  fioOovs: 

/^j- ..'  The  Scice  sbooJci  pcwifie  air  rbe 
c  ^m-niMioa  composed  of  three  sesaen:  me  i 
a:c>iauit.  lad  the  third  s  carp  jncum  'jm^is. 
professioiu.  Thcr  shoaTd  be  j|^FiF«""wf  tor  a 
for  casse:  be  reqaired  to  give  theo'  entire  ^ok 
office,  and  be  paid  a  liberal  salair  tj  be  c  ^ilecSBd  jpi 
of  the  State. 

SftonJ:  They  should  be  rcq  txreii  as 
atory  and  office*  at  the  capital  o^  the  Sc 
compile  and  prepare  for  pablicatxoa  not  obIt 
to  be  contributed  br  the  varions  conpanies  oi  the  Scace.  bac 
formition  in  regard  to  the  indastrr  throoghott:  the  vorid.  bvc 
Unitrd  States 

Thitii:    As  an  initial  duty  it  sbouM  iTnaediately  rei^oire  a  es3 
statistical  and  financial  report  from  eacb  aai  exenr  c;3otpaBT  in  the 

Of  c 


It.  dividend.  1  per  cent.  depreci3t'.,"»n  ani  J  re:  :e-:.  re«rr*  :j  c-ji 
icies  and  risks;  and  on  such  basis  ti\  asi  ie-.ir:::  =e  :hi  rrl%:e  a: 


from  such  reports  decide  upoi  a  fa^r  aal  reisreab:*  bass 

On  such  basis  allow  a  fair  and  reis3r.ar!e  =.n::*»:nrer'*  prcftc 
ccn 
gencie 
company's  product  shall  be  sold. 

J'uurth:    With  such  price  as  a  basis,  further  rrcvli;  -.hi:  i-y  ccair 
may  afterwards  reduce  \U  price  below  the  slaniiri  tb-.:*  f:   *•£  jza'*,  be  p 
fo  increase  its  divisible  profits  at  the  rate  oi  \  per  ce?.:   :::  «;'2  ic  cents 
lion  in  price,  and  that  thereafter  all  companies  td;:h:-::j  c:  =  ::r==^  :o 
/jiurrrncnts  shall  be  guaranteed  a  perpetual  franchise,  ixx:^::?  ::j=i  cc 
and  irnfAom  from  unwarranted  municipal  interference. 

/'//M.  That  said  commission  shall  be  retjuireJ  to  serve  v.::  :->  as  a 
of  information  and  advice,  whether  it  be  in  the  line  o:  sta:  s:::j.  izf  jrmatioa, 
r  .jrinTiirinK  knowledge  or  legal  advice;  but  shall  also  be  re-::r?i  ::>  promptly 
app^-jf  before  councils,  or  in  courts,  for  th*  purpose  of  defesJn*:  azi  zaintaia* 
tuiC  ihT  nyhi^  and  interests  of  companies  unjustly  attacked. 

/,/«///  The  commission  should  be  empowered  to  visit  withoc:  aDtice  and 
th'ir  «iif(hiy  inspect  and  report  upon  the  physical  and  tinancial  coc.ii'.ions  of  any 
«';f«pany  which  through  statistics  furnished,  or  reports  made  by  city  o-r.c-.ais,  ap- 
pf-flfk  nit  to  be  maintaining  the  required  standard  of  efficiency,  or  v»  favAng  to 
fi-ndi-f  Ihr  nrrvicc  required  by  the  terms  of  its  contracts. 

*,rf'rH//i  That  in  <  asc  any  company  after  due  notice  and  caution  fiils  to  main- 
tain ihr  rripiircd  utandard,  comply  with  its  contract  obligations,  or  refuses  to 
inakr  Uii*  rrports  rrrpiired  by  said  commission,  it  shall  be  empowered  to  impose 
«iii  h  finrs  an<l  penalties  as  may  be  deemed  proper,  or  upon  the  unanimous  vote 
of  snid  lonimUnlon,  nppfovc<l  by  the  mayor  of  any  municipality  in  which  it  is 
loi  ali-d,  hayr  the  legal  power  to  revoke  all  the  rights,  franchises  and  privileges  of 
«iirh  rutiipanyi 
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The  attempt  to  change  the  basis  upon  which  gas  undertakings  have 
been  founded  to  these  herein  proposed,  should  be  carefully  con- 
sidered and  intelligently  made,  so  as  not  to  do  violence  to  invested 
values.  No  fixed  or  inflexible  rules  can  be  adopted  as  a  basis  for  re- 
adjustment. Each  corporation  must,  to  some  extent,  be  governed  by 
an  intelligent  consideration  of  its  own  situation,  so  as  to  conform  to 
the  new  conditions  with  the  least  possible  friction. 

So  conditioned,  regulated  and  controlled,  gas  companies  would,  in 
my  judgment,  be  able  to  render  greatly  improved  service  at  much 
less  expense,  and  thus,  through  making  friends  of  the  public,  enjoy 
a  season  of  peace  and  prosperity  to  which  the  experiences  of  the  past 
have  made  them  strangers. 

DISCUSSION. 

The  President — Remarks  are  now  in  order  on  Gen.  Hicken- 
looper*s  paper,  and  I  will  call  upon  Mr.  Clark  to  open  the  discussion. 

Mr.  Clark — I  consider  that  this  paper  is  far  and  away  the  best  ar- 
ticle on  this  subject  that  I  have  had  the  pleasure  of  listening  to  or 
reading.  Much  that  is  good  in  it  was  not  read  by  Gen.  Hickenlooper. 
The  first  thing  in  it  that  occurs  to  me  as  calling  for  criticism  is  the 
phraseology,  which  seems  to  put  the  burden  of  proof  upon  the  oppo- 
nents of  the  municipal  ownership  of  gas  industries.  Gen.  Hicken- 
looper correctly  defines  the  functions  of  municipal  government  as 
"  Limited  to  the  promotion  of  intelligence,  care  for  the  unfortunate, 
protection  of  life  and  property,  and  the  establishment  of  equality  of 
justice  in  all  things.'*  With  that  definition  in  mind  I  think  the  para- 
graph I  referred  to  would  more  correctly  express  the  true  position, 
and  possibly  Gen.  Hickenlooper's  idea,  if  it  read:  "  I  believe  in  the 
establishment  of  regulated  industrial  monopolies  for  the  performance 
of  any  public  service  that  cannot  be  better  performed  through  munici- 
pal agencies.''  Thereby  putting  the  burden  of  proof  upon  the  mu- 
nicipalities, if  they  desire  to  go  outside  of  their  legitimate  field,  and 
enter  into  the  gas  or  any  other  industrial  business.  I  have  interested 
myself  in  this  subject  for  a  long  while,  and  always  found  it  difficult 
to  formulate  the  definition  which  I  find  put  to  my  entire  satisfaction 
where  he  says,  "  If  such  an  enterprise  be  operated  with  profit,  that 
profit  is  the  measure  of  the  sum  exacted  beyond  cost,  and  thus  be- 
comes a  special  tax  upon  the  consumer  for  the  benefit  of  the  general 
public.  If  operated  at  a  loss,  the  general  public  must  make  up  the 
difference,  and  thus  the  non-user  must  pay  a  portion  of  the  con- 
sumer's bills.  If  operated  so  that  there  will  be  neither  profit  nor  loss, 
the  public  must  pay  the  difference  between  the  cost  of  public  and 
private  rendition  of  service.*'  While  doubtless  that  definition  came 
easily  to  Gen.  Hickenlooper,  I  know  of  one  man  who  has  sweated 
over  it  many  and  many  a  day  without  being  able  to  get  it  in  a  way 
that  satisfied  him  as  the  definition  of  Gen.  Hickenlooper  apparently 
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satisfies  him.  There  is  much  more  in  this  paper  than  the  discussion 
of  the  relations  between  municipalities  and  gas  companies.  Were  we 
to  strike  from  it  every  paragraph  in  which  gas  is  mentioned,  there 
would  still  be  left  an  argument  that  will  prove  a  stumbling  block  in 
the  way  of  industrial  associations.     I  am  sure  the  Western  Gas  Asso- 

<  iation  is  extremely  gratified  with  the  ({notation  (which  was  not  read 
by  (ien.  Hickenlooper)  from  one  of  Prof.  Bemis's  lectures.  Prof. 
Heniis  says,  ••  Workmen  are  supi>osed  to  applaud  when  monopolies 
arc  denounced."  I  will  read  this  because  the  Oeneral  did  not  read 
it. 

(iKN.  HiCKF.NLoopKR — It  would  be  well  perhaps  for  me  to  say  that 
in  selecting  from  this  pa])er  what  I  should  read,  I  did  not  omit  that 
j)ijrti(jn  from  any  desire  to  omit  it:  but,  knowing  that  the  paper  had 
l)cen  j)rinted  in  advance  of  the  meeting,  and  realizing  that  I  might 
exhaust  the  patience  of  the  members  by  an  extended  reading  of  it,  I 
aj^recd  with  the  Secretary  as  to  the  curtailment  of  the  reading,  be- 
lieving that  the  i)aper  would  be  discussed  in  its  entirety,  and  not  dis- 
(  listed  from  the  portions  which  I  read. 

Vuv  Skcretarv — I  wish  to  state  that  (ien.  Hickenlooper  was  very 
much  averse  to  trying  the  ])atience  of  the  audience  with  a  paper 
which  would  require  over  an  hour  of  time  in  reading,  and  under  those 

<  ircumstances  he  was  dis})osed  to  <  ut  the  jiaper.  I  objected  to  that, 
and  he  then  said  that  if  the  paper  was  to  be  printed  as  prepared  he 
woul<l  insist  upon  not  reading  all  of  it.  I  then  marked  the  parts  for 
liim  to  read,  stating  that  he  was  the  })roi>er  j)erson  to  make  the  selec- 
ti(jn  of  that  which  he  thought  it  was  right  io  read,  but  that  I  would 
iM)niply  with  his  instnic  tions.  So  I  made  the  selection,  and  he  read 
those  ])ortions  of  the  |)a])er. 

Mr.  Ci.ARK — I  will  read  the  rest  of  this  (juotation  from  Prof.  Bemis: 
••  W'orkingmen  are  supposed  to  aj^jWaud  whenever  monopolies  are  de- 
nounced. It  is  much  easier  to  clai)  one's  iiands  than  to  set  the  brain 
to  work  U)  advance  (  i\  ilization.  and  such  advanre  is  inseparably 
connected  with  '  Monopoly.'  In  my  days  of  ignorance  I  was  taken 
with  the  idea  that  monopolies  were  the  oppressors  of  the  peoj>le,  but 
the  longer  I  live  and  the  more  I  study  ])eo])le  as  well  as  theories,  the 
more  clearly  1  see  that  the  wealth  ac<|uired  by  monoj»oly  is  the  ac- 
cumulation and  the  fitting  reward  of  shrewdness  and  energy,  and  that 
the  ki(  ker  at  mono])olies  is  him])ly  kicking  against  the  very  means  by 
which  we  have  progressed  out  of  barbarism.''  It  certainly  is  ex- 
tremely gratifying  to  know  that  Prof.  l»emis  has  come  to  that  position 
where  he  states  that  as  his  cone  hision.  I  will  say  nothing  more  at 
i)resent.  Possiblv  after  there  has  been  some  discussion  I  mav  ask  to 
add  something  further. 

Mr.  1'.  n.  MiLLKR — This  subject  of  nuinicipal  ownership  is  a|)j>ar- 
ently  agitating  the  whole  country.  I  believe  that  much  of  the  tn.mble 
has  been  occasioned  by   the   methods   of    making   reports,    and    in 
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staling  the  cost  of  manufacturing  gas  particularly,  in  that  the  cosi 
stated  very  rarely  ever  included  anything  except  simply  the  operating 
expenses  and  the  necessary  incidentals :   whereas  Ihe  other  elements    , 
which  enter  into  that  cost  are  very  rarely  considered — such  as  w 
and  tear,  depreciation,  and  the  legitimate  earning  capacity  of  the  1 
capital  invested.     An  expensive  plant  is  maintained,  and  possibly  the  1 
machinery  has  been  put  in  such  a  way  as  to  make  the  actual  cost  of  j 
the  article  In  its  production  very  much  lower  than  it  had  been  formerly  1 
with  less  modern  and  less  efficient  appliances:  but  just  because  the  I 
increased  capital  and  the  improvement  in  the  plant  have  made  it  pos-  i 
sible  to  produce  the  gas  at  lower  cost,  to  my  raind  constitutes  no   ' 
reason  why  that  should  be  taken  as  a  basis  to  show  what  the  profits  of  ' 
the  concern  are  when  no  consideration   has  been  given  to  the  capital    ' 
invested.     I  believe  it  behooves  all  men  managing  plants  where  there 
is  a  large  capital  invested   to  arrive  as  nearly  as  possible  at  the  de- 
preciation (say  to  cover  a  term  of  years)  and  divide   that  up  into  a 
yearly  charge,  and  so  arrive  at  the  cost  of  production  by  adding  that 
in  every  year.      I  am  satisfied  that  a  great  many  people  would  be  sl 
prised  (if  they  never  have  made  the  figures)  to  learn  how  little  pro 
they  are   making,  even  when  they   think   they  are  making  a  large    I 
profit.     One  feature  of  municipal  ownership  gets  very  little  recogni- 
tion from  politicians  and.  from  the  general  public  consideradon  of  the 
subject.     It  is  a  well  established  fact  that  in  ail  the  newer  portions  of 
the  country  (and  this  whole  country  has  at  one  time  or  other  been 
a  frontier)  capital  is  very  backward  about  investing  in  enterprises  of 
magnitude;  and,  therefore,  every  growing  community  holds  out  In- 
ducements to  get  capital  to  come  to  them.     The  man  who  puts  his 
money  into  industrial  enterprises  in  new  communities  very  often  haz- 
ards his  money.     That  he  makes  sometimes  a  good  return  out  of  It 
seems  to  me  but  logical  and  natural,  and  is  something  that  any  one 
should  admit  to  be  legitimate ;  hut  as  soon  as  that  enterprise  becomes 
a  prosperous  one,   everv  one  says;    "What  a  good  thing  he  has. 
Wouldn't  1  like  to  have'il."     The  very  men  who  will  kick  the  hard- 
est against  the  enormous  profits  that  they  say  are  being  made  are  the 
very  men  who  would  like  best  lo  have  the  big  end  of  the  horn  of  the 
investment.     I  think  in  some  cases  municipal  ownership  means  prac- 
tical confiscation.     I   recall  to  mind  an  instance  at  Austin,  Texas, 
where  a  dam  was  built  and  an  electric  light  plant  put  in  by  Ihe  city, 
which  also  established  its  own  water  works  In  opposition  to  a  private 
corporation   that  was  operating  the   water  works,  and  the   gas  and 
electric  light  plants,  and   had  invested  there  over  Si, 500.000.     The 
thing  was  made  a  special  political    issue.     I  recently  saw  a  circular 
sent  out  by  the  mayor  of  the  city  ( 1  regret  1   have  not  got  it  here  to 
read)  which  is  not  only  a  most  astonishing  document,   but  one  that 
any  man  should  be  ashamed  of.     It  staled  that  the  citizens  should 
patroniiie  their  own  enterprises ;  that  if  they  did  not  do  so  they  would 
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have  to  pay  taxes  enough  to  support  the  enterprises ;  that  tbejr  would 
have  to  pay  the  private  corporation  a  profit  on  that  which  they  bought 
of  them  and  then  pay  the  taxes  and  help  bear  the  expenses  of  their 
own  enterprises.  Now,  here  were  companies  that  came  to  Austin  to 
invest  their  capital,  and  by  their  enterprise  helped  to  make  the  city 
what  it  is ;  but  now  they  are  to  be  taxed  to  help  pay  for  another  in- 
stitution which  comes  in  and  ruins  their  investment  and  practically 
confiscates  their  property.  I  recently  made  some  figures,  based  upon 
municipal  ownership,  as  to  the  municipal  plants  there  were  in  the 
Southwest,  and  in  our  territory ;  and  found  that  the  reported  cost  of 
operating  and  maintaining  (in  every  case  it  was  an  electric  light 
plant),  only  considered  the  operating  expenses,  which  were  about 
sixty  per  cent,  of  the  real  cost,  figuring  the  cost  of  the  investment  at 
the  interest  rate  that  the  bonds  issued  to  pay  for  it  were  bearing,  and 
figuring  the  depreciation  at  ten  per  cent,  per  year  only  on  the  electric 
light  plant.  I  say,  figuring  in  that  way,  the  cost  reported  was  only 
sixty  per  cent,  of  the  total  cost.  The  politicians  and  the  newspapen 
in  advocating  municipal  ownership  used  those  figures — ^the  cost  of 
operating  only ;  no  consideration  was  given  to  other  expenses.  It  is 
not  at  all  surprising,  therefore,  that  people  who  read  the  newspapen 
and  listen  to  what  the  politicians  have  to  say  are  lead  into  the  belief 
that  municipal  ownership  would  be  a  good  thing.  I  think  the  best 
and  shrewdest  way  of  stopping  this  craze,  which  seems  to  be  going 
over  the  country,  for  the  municipal  ownership  of  electric  light  plants 
particularly,  is  the  education  of  the  public ;  and  I  do  not  believe  that 
much  can  be  accomplished  through  an  attempt  at  legislation,  for  as 
soon  as  a  private  corjjoration,  or  a  body  or  association  composed  of 
the  heads  of  private  cor])orations,  takes  any  action  looking  towards 
legislation,  it  is  regarded  by  the  public  at  large  in  much  the  some  way 
that  a  bull  regards  a  red  flag.  I  believe  the  recent  move  made  in 
the  Texas  Association,  to  try  to  have  some  influence  upon  legislation, 
to  be  an  unwise  one.  I  believe  that  in  that  bodv,  or  in  anv  similar 
body,  it  would  be  a  very  dangerous  thing  for  the  private  corporations 
interested  in  the  State  where  the  attempt  was  made. 

Mr.  Kahn — I  rise  with  some  hesitancy  to  speak  on  this  subject, 
as  I  have  only  just  joined  your  Association  as  an  Associate  Member. 
I  am  connected  with  the  National  Association  of  Stove  Manufactu- 
rers, and  through  my  connection  with  that  Association  I  have  had 
ample  time  and  opportunity  to  learn  a  great  many  things  which  seem 
to  me  to  have  a  direct  bearing  upon  the  important  matter  before  the 
Association  at  this  t*me.  And,  as  I  never  like  to  be  the  fifth  wheel 
of  the  wagon,  I  would  like  to  help  to  do  some  little  work  when  there 
is  any  work  to  be  done.  That  is  my  only  apology  for  putting  my  oar 
into  your  discussion  at  this  time.  General  Hickenlooper  does  things 
so  well  and  so  thoroughly  that  it  would  be  manifestly  unjust  and  un- 
fair, even  though  one  might  pick  out  here  and  there  some  trifling 
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fiaw,  to  say  aught  against  the  many  magnificent  suggestions  embodied 
in  his  paper ;  but  if  the  gentleman  will  permit  me,  I  would  suggest 
that  he  evidently  ignores,  in  his  treatment  of  that  topic,  one  of  the 
most  important  and  most  potent  facts  that  you,  gentlemen,  have  to 
consider  and  deal  with ;  and  it  is  a  fact  which  interests  stove  manu* 
facturers  just  as  much  as  it  interests  street-car  men,  or  as  it  does 
school-desk  men,  or  as  it  interests  the  representatives  of  any  and 
every  industrial  interest  within  the  boundaries  of  the  United  States. 
This  question  of  municipal  ownership  is  simply  one  phase  and  one 
expression  of  a  national  misfortune.  It  is  simply  one  phase  and  ex- 
pression of  popular  perversities.  It  is  simply  one  phase  and  expres- 
sion of  a  prejudice  which  has  been  nursed  by  false  political  economy 
and  by  false  political  and  social  principles  Why,  gentlemen,  you 
come  together  here  to  discuss  matters  that  relate  solely  to  the  gas 
industry.  I  want  to  say  to  you  there  is  not  an  industrial  interest 
within  the  limits  of  the  United  States  that  has  not  suffered  as  much, 
and  I  dare  say,  judging  from  what  little  knowledge  I  have  of  the 
basis  of  the  dividends  you  pay,  a  great  deal  more,  than  this  industry 
suffers,  by  reason  of  this  perversity,  by  reason  of  this  fearful  mistake 
that  has  crept  into  the  courts,  into  the  legislatures,  and  into  the  mu- 
nicipal councils  of  this  great  country,  by  reason  of  the  ignorance  and 
error  that  seem  to  pervade  this  whole  people  in  relation  to  its  proper 
sphere,  and  to  the  rights,  and  to  all  those  things  that  will  best  de- 
velop the  interests  of  our  people  and  of  our  whole  country.  My  con- 
nection with  the  stove  business  led  me  recently  to  make  an  estimate 
of  what  had  taken  place  in  that  industry,  and  I  ascertained  that 
within  the  last  three  years  more  than  ninety- seven  stove  manufac- 
turers had  been  driven  to  the  wall.  I  also  ascertained  that  within 
the  last  ten  years  more  than  a  million  and  a  half  of  capital  had  been 
sunk  in  the  stove  business.  Gentlemen,  do  you  know  what  has  done 
it?  Nothing  in  the  world  but  the  cannibalism  of  competition — this 
theory  of  our  courts  and  of  our  legislatures  that,  in  order  that  this 
country  may  live  and  that  its  people  may  thrive,  they  have  to  get  a 
bulldog  to  run  after  the  fellow  who  is  trying  to  make  a  living,  and 
bite  him  in  the  leg,  and  pull  him  down.  In  other  words,  that  they 
must  have  competition,  and  that  without  competition  they  cannot 
exist.  Their  idea  is  that  without  competition  there  can  be  no  justice 
to  the  public.  Col.  Warrie,  of  Hamilton,  Ohio,  a  few  days  ago,  in 
discussing  the  matter  with  me,  said:  "  Mr.  Kahn,  is  it  not  true  that 
competition  is  the  life  of  trade?**  I  said:  **  Yes,  it  is  true;  but  it 
is  also  the  death  of  profits.'*  The  sooner  that  fact  is  recognized  by 
the  gentlemen  of  the  Western  Gas  Association,  by  the  gentlemen  who 
belong  to  the  National  Stove  Association,  by  the  gentlemen  who  rep- 
resent the  Tanners*  Association,  by  the  gentlemen  who  make  stock- 
ings, and  by  those  who  make  pins,  and  matches,  and  everything  else« 
the  sooner  they  will  get  together — because  one  single  industry  work- 
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ing  by  itself  is  not  able  to  accomplish  verj  aocb— aad  the 
they  all  get  together  and  assert  the  rights  of  these  great 
forces  of  this  coaotry,  the  sooner  will  those  rights  be  n 

We  are  all  to-day  the  victims  of  legislative  ignorance  •■yf 

That  is  all  there  is  to  it.  We  send  to  the  legislatoie  and  we^pot  apM 
the  bench  men  who  have  been  skilled  in  the  law ;  but  ther  know 
nothing  about  business.  If  we  conM  have  more  business  wy»n  w  our 
legislatures,  and  if  we  had  the  means  of  conveying  to  these 
tive  bodies  a  knowledge  of  the  fact  that  these  people  who  are 
in  developing  the  industrial  enterprises  of  the  United  States  are 
ing  one  another's  heads  off,  the  sooner  we  would  be  free  from 
everlasting  complications  and  disturbances  which  seek  to  prevent  the 
honest  man  who  tries  to  put  a  dollar  into  corporate  property  froni 
taking  it  back  again,  or  from  protecting  it  as  it  should  be  protected. 
This  is  the  time  when  these  co-operative  measures  are  absolntely  iiH 
dispensable  and  necessary.  And  if  you  stop  to  think,  the  best  thing 
you  gentlemen  can  do  is  to  appoint  a  committee,  and  have  that  com- 
mittee so'tcit  co-operation  from  other  bodies  who  are  situated  siiiii- 
larly  as  you  are,  and  who  by  reason  of  legislative  preventive  mensaics 
are  unable  to  help  themselves  and  keep  the  wolf  from  the  door;  yon 
will  in  that  case  and  in  that  way  accomplish  far  more  and  do  it  in  n 
better  way  than  you  can  by  going  to  the  legislature  and  simply  claioH 
ing  rights  for  yourselves,  and  ignoring  similar  rights  that  are  just  as 
badly  needed,  just  as  badly  wanted,  and  that  other  parties  would 
work  jtist  as  hard  to  get  as  you  can  possibly  do  yourselves. 

Tmk  Prksident — Are  there  any  other  remarks  to  be  made  by  mem- 
hers  before  General  Hickenlooper  replies?  I  will  say  that  the  time 
is  rolling  on  rapidly ;  our  hours  are  limited,  and  we  hive  a  great  deal 
of  business  ahead  of  us,  and  while  I  do  not  want  to  choke  off  discus* 
sion,  I  hope  that  gentleman  will  be  brief  in  order  to  give  as  many  as 
wish  an  opportunity  to  speak.  General  Hickenlooper  will  take  the 
floor  for  a  minute  a  two. 

Gkn.  FIickenix)Oper — I  wish  to  say  one  word  further,  rather  by 
way  of  voicing  my  advice  thin  anything  else ;  and  what  I  have  to  say 
is  called  for  by  Mr.  T.  D.  Miller,  whose  personal  acquaintance  I 
have  not  had  the  pleasure  of  making.  It  has  reference  to  the  posi- 
tion which  unfortunately  the  gas  men  of  this  country  have  too  fre- 
ijuently  taken  :  namely,  an  excessive  modesty,  or  an  indisposition  to 
themselves  actively  interfere  with  the  shaping  of  legislation.  You 
have  first  to  appreciate  your  own  strength.  >  ou  must  recognize  the 
fact  that  probably  no  other  industry  in  the  country  is  controlled  or 
directed  by  a  more  intelligent  body  of  men  than  is  the  gas  industry. 
There  are  few  if  any  industries  in  the  country  whose  representatives 
have  a  wider  and  more  general  scope  of  acquaintanceship  than  have 
those  of  the  gas  industry.  It  is  not  alone  your  privilege,  but  it  is 
your  duty  to  step  actively  and  aggressively  to  the  front  in  the  shap- 
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ing  of  legislation.  It  is  a  false  notion,  a  false  theory,  that  so  little 
confidence  is  placed  in  the  integrity  of  gas  men  that  they  must  for- 
ever be  skulking  in  the  shadows  and  keep  away  from  the  light  of 
day.  (Applause.)  There  never  was  a  more  forcible  illustration  of 
this  fact  than  what  has  recently  taken  place  in  the  legislature  of  the 
State  of  Ohio,  where  a  bill  was  introduced  which  proposed  to  place 
such  a  burden  of  special  taxation  upon  the  gas  industries  of  the  State 
as  would  absolutely  have  ruined  that  industry.  As  applied  to  the 
company  I  represent,  it  would  have  compelled  the  reduction  of  our 
dividends  from  ten  to  six  per  cent.,  and  a  reduction  in  the  market 
value  of  our  stock  from  203  to  122 — or  the  absolute  destruction  of 
seven  millions  of  dollars  of  invested  values.  And  it  applies  with 
equal  force  to  all  the  gas  industries  of  the  State.  They  came  under 
the  active  leadership  of  the  president  of  the  Ohio  Gas  Light  Associa- 
tion, who  displayed  unusual  activity,  not  only  under  the  rose  bush, 
but  openly  and  avowedly,  for  the  purpose  of  protecting  that  industry. 
The  result  was  that  the  representatives  of  that  interest  were  received 
with  every  consideration  that  could  be  given ;  the  committees  were 
thrown  open  10  every  one  who  desired  to  appear  before  them ;  and, 
through  intelligent  direction  and  wisdom,  the  claims  of  the  gas  com- 
panies were  acknowledged  in  toto,  and  legislation  was  so  modified 
that  the  companies  with  one  accord  said  they  would  gladly  accept 
and  pay  the  tax  which,  under  the  modified  terms  of  the  bill,  was 
imposed. 

On  motion  of  Mr.  Clark,  a  vote  of  thanks  was  tendered  to  Gen. 
Hickenlooper. 

The  President — We  will  now  listen  to  the  paper  by  Mr.  M.  S. 
Greenough,  of  Cleveland,  Ohio,  entitled, 

THE  FUTURE  OF  THE  GAS  BUSINESS  OF  AMERICA. 

If  it  is  necessary  for  the  proper  composition  of  a  paper  that  its 
author  should  have  definite  and  unchangeable  views  upon  the  sub- 
ject of  which  he  is  writing,  then  I  am  not  fitted  at  the  present  lime 
to  do  this  subject  justice.  I  admit  at  once  that  I  may  be  wrong  in 
the  position  which  I  shall  take.  If  I  am  proved,  hereafter,  to  have 
been  so  I  shall  express  no  regret ;  but  only  call  your  attention  to  the 
fact  that  it  is  easier  to  narrate  past  events  than  to  prophesy  about 
future  ones. 

The  subject  of  which  I  speak.  The  Future  of  the  Gas  Business  in 
America,  naturally  divides  itself  into  three  heads : 

First — Is  the  business  itself  to  prosper? 

Second — What  sort  of  gas  is  to  be  made? 

Third — Who  are  going  to  make  it? 

In  considering  the  first  question  I  am,  fortunately,  assisted  by 
statistics.  Among  the  other  useful  purposes  for  which  the  Gas  Com- 
mission of  Massachusetts  exists  is  that  of  supplying,  with  gratifying 
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greater  number  of  dwellers  in  this  country  want  the  cheapest  light 
by  which  they  can  see  to  do  their  business  or  with  which  they  can 
comfortably  light  their  houses,  and  1  cannot  but  feel  that  if  gas  were 
sold  in  Massachusetts  to-day  at  the  price  which  is  obtained  in  Ohio 
these  records  of  output  would  be  very  different.  I  am  largely  in- 
fluenced in  this  opinion  by  a  comparison  of  sales  of  the  Cleveland 
Company  in  1889  with  those  of  1895.  In  spite  of  the  fact  that  the 
growth  of  that  city  has  necessitated  our  laying  many  miles  of  pipe 
into  the  suburban  districts  and  that  our  gas  is  not  so  high  in  candle 
power  as  in  some  of  the  Massachusetts  cities,  yet  our  increase  has 
greatly  exceeded  theirs  in  percentage  and  our  sales  per  mile  of  main 
are  also  higher  than  in  1889.  The  conclusion  which  I  draw  from 
this  is  that  a  gas  of  moderate  candle  power  sold  cheap  is  a  better 
competitor  for  electricity  than  gas  which  is  higher  both  in  candle 
power  and  price.  I  mean  to  say  by  this  that  in  my  judgment  the 
necessity  for  high  candle  power  gas  to  compete  with  electricity  no 
longer  exists,  i(  it  ever  did.  Let  us  face  the  question  fairly  and  admit 
that  for  many  purposes  gas  cannot  compete  with  electricity  at  any 
price  or  of  any  quality.  Many  people  like  the  cleanliness,  conven- 
ience and  lack  of  heat  which  they  get  from  electricity,  and  they  are 
determined  to  have  it  at  any  reasonable  figure.  We  may  as  well 
make  up  our  minds  that  most  of  the  theaters,  hotels,  office  buildings, 
clubs  and  many  of  the  larger  stores  are  not  going  to  be  lit  by  gas 
again,  and  turn  our  attention  to  catering  to  a  different  need.  Most 
prosperous  people  use  gas  in  their  houses  to  light  their  halls  and  bed- 
rooms and  give  a  general  illumination  to  their  rooms*  while  they  prefer 
oil  lamps  for  reading  purposes.  They  will  also  use  gas  freely  where 
it  is  cheap  for  heating  and  cooking.  In  some  of  the  good  resident 
districts  of  Cleveland  it  was  found  by  examination  on  the  part  of  our 
meter  takers  that  two-thirds  of  the  houses  were  fitted  with  gas  ranges 
for  summer  use,  and  this  use  is  constantly  extending,  not  only  in 
dwelling  houses  but  into  many  kinds  of  manufactures.  If  a  man 
wants  a  bright  light  he  can  get  it  from  a  Welsbach  burner  either  in 
his  store  or  in  his  house ;  but  most  people  don't  want  a  bright  light, 
they  want  a  pleasant,  moderate  light  of  a  slightly  yellowish  tinge. 
For  all  manufacturing  purposes,  for  cooking  and  heating,  they  want 
a  ^as  of  as  many  heat  units  as  possible  and  one  that  does  not  smoke. 
I  have  gradually  been  driven  to  the  conclusion  that  an  unenriched 
pure  coal  gas  of  sixteen  to  seventeen  candles  would  give  more  gen- 
eral satisfaction  to  a  community  than  any  other  material  which  could 
be  supplied.  We  get  ten  complaints  in  our  office  of  the  gas  smoking 
for  one  of  lack  of  light.  Electricity  is  the  bright  and  ornamental 
light  par  excellence,  and  gas,  in  my  opinion,  would  meet  better  the 
demands  of  the  public  for  light,  heat  and  power,  if  its  other  qualities 
were  not  wholly  subordinate  to  illumination.  I  believe  that  the  com- 
munity at  large  would  get  more  satisfaction  out  of  a  i6-candle  coal 
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gas  than  they  do  out  of  a  19-candle  coal  gas  or  a  25-candle  water 
gas,  especially  if  they  could  get  it  any  cheaper.  I  am  not  prepared, 
however,  to  endorse  the  use  of  gas  from  a  coke  oven.  I  question  if 
it  is  over  10  cjtndles,  and  I  doubt  if  it  can  be  made  good  enough 
without  also  making  it  smoky,  but  16  candles  seems  to  be  a  standard 
and  satisfactory  light  all  over  the  world  and  can  be  made  from  our 
American  coals.  It  is  possible  that  the  coke  oven  gases  are  going  to 
play  an  important  part  in  our  manufacture,  but  I  have  my  doubts 
about  it,  and  they  lather  increase  than  diminish.  One  thing  is  how- 
ever clear,  that  their  general  introduction  into  iron  works  will  soon 
reduce  the  value  of  the  residual  products  from  coal  gas,  and  in  that 
case  the  cheapness  of  manufacture  which  gas  from  coal  now  enjoys 
throughout  a  large  section  of  country  may  disappear  and  water  gas 
become  the  cheaper.  If  this  proves  to  be  the  case  then  it  may  be 
water  gas  that  should  be  supplied.  The  gas  which  can  be  sold  at  the 
lowest  price  and  at  the  same  time  contain  the  elements  both  of  illu- 
mination and  of  heat  is  the  gas  to  be  furnished.  It  is  not  likely, 
however.  The  price  of  oil  has  certainly  risen  and  is  likely  to  go 
higher.  The  extinction  of  most  of  the  natural  gas  wells  seems  only 
a  question  of  time,  and  when  they  go  out  they  will  greatly  help  coal 
gas  by  affording  a  better  sale  for  coke  throughout  the  Western  States 
My  prediction  is  that  the  tide  is  on  the  turn  and  that  in  five  years 
from  now  the  percentage  of  coal  gas  made  in  this  country  will  be 
much  larger  than  it  is  to-day. 

As  to  the  future  management  of  this  business,  I  admit  that  I  am  in 
doubt.  My  opinions  vary  according  to  my  state  of  mind.  On  days 
when  I  am  ho[)eful  for  the  future  of  this  country  and  believe  that  it 
will  gradually  work  out  of  jobbery  and  corruption  into  an  honest  and 
civilized  method  of  transacting  city  and  State  affairs,  then  I  think 
there  will  be  at  the  same  time  some  peace  in  the  management  of 
municipal  corporations,  and  that  the  gas  companies  will  be  allowed 
to  make  a  reasonable  profit,  under  a  strict  but  not  improper  super- 
vision, without  fear  of  confiscation  or  blackmail;  but  at  other  times 
it  seems  as  if  the  country  was  going  gradually  from  bad  to  worse  in 
the  admistration  of  its  great  cities,  and  that  there  was  little  hope  for 
better  thmgs  to  come.  On  the  whole  I  am  inclined  to  take  a  hope- 
ful view. 

There  are  four  ways  of  managing  a  gas  company.  First,  there  is 
the  familiar  way  of  fighting  for  all  that  can  be  got  and  hanging  on  to  it 
as  long  as  possible,  with  every  man*s  hand  against  the  gas  comjiany; 
and  as  there  has  been  in  most  States  no  protection  against  organiz«  d 
blackmail  or  raid,  it  has  seemed  to  many  companies  that  the  only 
thing  to  do  was  to  make  as  much  money  as  possible  while  they  could. 
So  far  as  I  have  observed,  this  generally  led  eventually  to  competition 
and  usually  to  purchase  by  outsiders. 

Second,  is  the  manufacture  of  gas  under  protection  of  the  State, 
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such  as  is  given  in  Massachusetts,  and  such  as  is  accorded  to  son)e 
extent  in  Ohio. 

Third,  is  the  manufacture  under  control  from  a  central  point  by 
which  the  ownership  passes  to  capitalists  in  some  distant  city  who 
have  faith  in  gas  either  as  an  investment  or  a  speculation,  and  who 
hope  to  effect  economies  by  consolidation  of  officers,  etc. 

Fourth,  is  municipal  ownership.  This  is,  in  the  minds  of  many 
people,  a  panacea  for  all  their  troubles.  If  they  are  dissatisfied  with 
the  management  of  their  gas  works  or  their  street  railways,  they 
demand  that  the  city  shall  take  them  in  hand  and  run  them  for 
the  municipal  benefit.  The  success  of  this  plan  in  some  foreign 
municipalities  is  pointed  to  as  an  indication  of  what  can  be  done 
here,  but  this  claim  cannot  be  allowed  to  pass  unchallenged.  What 
is  it  that  a  city  wants  in  its  supply  of  gas?  It  wants  the  gas  furnished 
of  good  quality,  which  shall  be  frequently  tested  for  candle  power 
and  for  impurities  by  somebody  in  whom  the  public  has  confidence. 
It  wants  the  gas  supplied  at  such  pressure  as  shall  enable  any  con* 
sumer  in  the  city  to  get  all  he  wants  even  on  the  end  of  the  most 
distant  connection  with  the  gas  works  and  yet  not  to  have  the  con- 
sumer nearest  to  the  source  of  supply  subjected  to  a  pressure  too  high 
for  economy.  It  demands  civility  and  respectability  on  the  part  of 
the  employees.  They  must  go  into  every  house  in  the  city  and  at 
such  times  as  they  choose.  They  must  be  sober  and  reliable  men. 
It  demands  that  the  gas  shall  be  furnished  at  such  a  price  as  shall 
yield  a  fair  return  on  the  investment,  including  the  risk,  but  shall  no 
longer  give  such  profits  as  in  the  early  days  of  the  development  of  the 
business.  Now  we  know,  as  observers  of  facts,  that  while  such  a 
thing  is  feasible  in  some  of  the  great  cities  of  the  old  world,  in  this 
country  it  is  distinctly  not.  I  am  in  some  doubt  as  to  how  long  it  is 
going  to  take  the  American  people  to  find  it  out  It  is  not  difficult 
to  discover  the  reason  why  we  cannot  do  things  as  well  in  our  mu- 
nicipalities as  they  can  in  England  or  Scotland.  Universal  suffrage 
and  rotation  in  office  are  at  the  bottom  of  it.  I  do  not  mean  to  put 
myself  across  the  paih  of  that  cardinal  principle  of  American  politicSt 
universal  suffrage.  It  may  have  been  on  the  whole  a  good  thing  for 
the  country  in  inducing  immigration  in  the  days  when  we  wanted  it 
and  before  we  were  considering  how  to  stop  it,  but  it  certainly  does 
not  tend  to  fill  our  city  councils  with  that  class  of  men  whom  we 
would  naturally  elect  to  manage  our  private  affairs  for  us.  When 
only  the  tax  payers  and  rent  payers  of  a  large  city  vote  for  municipal 
officers  and  the  alderman  when  chosen  is  chosen  for  life,  it  is  not 
impossible  to  get  the  best  citizens  in  a  community  to  accept  su^jh  a 
position  and  to  supervise  municipal  work  in  such  a  way  as  to  insure 
its  freedom  from  corruption  or  even  political  jobbery.  There  was 
never  a  time  in  the  history  of  this  country  when  there  could  be  fo»jnd 
more  men  of  intelligence  and  patriotism  who  are  willing  to  work  for 
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their  cities  or  states  than  the  present,  and  the  whole  question  of 
municipal  management  and  taxation  is  undergoing  a  most  thorough 
overhauling.  I  cannot  but  believe  that  the  business  intelligence  of 
this  country  will  finally  get  the  upper  hand,  and  that  national  politics 
and  municipal  business  will  be  absolutely  divorced.  It  will  be  a  long 
day  first,  however.  Meanwhile,  if  any  person  wants  to  prophesy 
about  the  working  of  this  scheme  in  this  country  he  has  only  to  look 
at  the  results  of  some  of  the  cities  who  have  already  tried  it  and  see 
what  has  happened.  The  larger  the  city  the  worse  the  case.  Yet 
the  people  as  a  whole  seem  to  be  indifferent  so  far,  and  no  amount 
of  testimony  of  mismanagement  seems  to  rouse  them  sufficiently  to 
make  them  do  anything  effectual.  The  supposed  exigencies  of  na- 
tional politics  seem  to  bar  the  way  to  reform.  No  reasonable  and 
honest  man,  however,  who  examines  the  results  of  municipal  man- 
agement, as  exemplified  in  this  country,  can  want  anything  to  do 
with  it.  He  has  also  seen  the  utter  failure  of  competition  to  reduce 
the  price  of  gas  permanently  and  he  is  gradually  turning  to  regula- 
tion as  the  last  alternative.  What  does  he  find?  He  finds  that  in 
Massachusetts,  which  has  often  set  the  example  for  other  States  to 
follow,  that  the  principle  has  been  substantially  adopted  for  ten  years 
back,  of  regulation  by  a  State  commission  in  both  price  and  quality, 
and  protection  given  against  competition.  It  is  true  that  the  present 
condition  in  Boston  hardly  carries  out  this  statement,  but  the  cir- 
cumstances there  were  unique.  It  will  be  found  as  a  whole  that 
under  this  plan  the  price  of  gas  has  steadily  decreased  while  the 
quality  has  improved,  and  the  stocks  of  the  well-managed  gas  com- 
panies have  at  the  same  time  increased  in  value  on  account  of  the 
security  of  the  investment.  The  only  thing  which  the  people  of 
Massachusetts  complain  of  is  that  they  cannot  make  the  corporations 
occupying  their  streets  pay  them  something  for  their  privilege.  Now 
in  Ohio  the  municipalities  have  the  right  to  regulate  the  price  of  gas 
from  time  to  time,  and  to  make  a  bargain  on  reasonable  terms  with 
a  gas  company  for  a  time  not  exceeding  ten  years,  and  in  doing  so 
can,  of  course,  insert  such  conditions  as  they  desire  and  can  get  the 
companies  to  agree  to.  I  think  this  arrangement  is  more  advanta- 
geous to  the  public  than  the  Massachusetts  plan. 

It  would  in  many  ways  be  to  the  great  advantage  of  the  gas  cor- 
porations of  any  State  to  have  an  honest  tribunal  to  which  they  could 
appeal  as  against  the  hasty  or  corrupt  action  of  a  municipality,  but 
I  do  not  really  think  that  popular  sentiment  through  the  country  is 
tending  towards  commissions.  It  is  distinctly  tending,  however,  to- 
wards making  such  bargains  with  the  corporations  enjoying  special 
privileges  in  the  streets  as  shall  make  them  contribute  something 
more  than  their  ordinary  taxes  towards  the  expenses  of  the  govern- 
ment. Personally,  I  think  this  a  good  thing  for  both  parties.  I  am 
aware  of  the  fact  that  this  sentiment  is  by  no  means  universal  among 
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the  corporations;  on  the  contrary,  I  was  a  little  surprised  to  have  it 
characterized  as  immoral,  in  Philadelphia,  at  the  meeting  there  in 
October  of  the  American  Gas  Light  Association.  Let  us  look  at  this 
thing  a  little.  It  is  substantially  to  be  argued  on  the  same  basis  as 
the  question  relating  to  the  price  at  which  gas  shall  be  sold  by  muni- 
cipalities. Are  they  or  not  justified  in  taking  extra  profit  out  of  the 
consumer  and  making  him  pay  money  for  the  benefit  of  the  taxpayer? 
In -other  words  has  the  taxpayer  any  equitable  rights  in  the  streets? 
The  matter  has  been  fought  over  in  the  newspapers  of  Cleveland  this 
winter  as  relating  to  the  rates  of  street  railroad  companies.  It  being 
contended  by  some  that  the  true  method  was  to  make  the  fares  as  low 
as  possible,  and  let  the.  person  who  rides  on  the  cars  get  the  whole 
benefit  of  economy,  giving  nothing  to  the  person  who  rides  in  a  car- 
riage or  drives  a  team  for  the  inconvenience  of  which  he  may  be  sub- 
jected by  the  use  of  the  street  in  front  of  his  door  and  over  which  he 
drives,  by  the  swift  and  dangerous  electric  cars.  I  fail  myself  to  see 
that  this  is  just.  It  is  distinctly  an  appeal  to  the  poor  man  as  against 
the  wealthy.  I  admit  that  the  case  against  the  street  railways  is  the 
strongest  that  can  be  taken,  but  the  same  thing  holds  good  in  gas  or 
any  other  public  service.  The  taxpayer  has  some  municipal  rights 
as  such,  whether  he  uses  gas,  electricity  or  oil  for  lighting,  whether 
he  puts  in  a  telephone  or  not,  and  whether  he  rides  in  the  street  cars. 
In  my  opinion  he  is  justified  in  demanding  some  consideration  for 
himself  on  account  of  the  use  of  the  streets.  His  industry  and  ac- 
tivity in  business  are  giving  life  to  the  city  and  making  valuable  the 
franchises  enjoyed  by  corporations :  his  brains  are  m^iking  his  city 
grow  and  are  affording  opportunities  to  the  gas  and  other  companies 
to  greatly  increase  their  profits  without  a  corresponding  increase  of 
investment. 

To  appeal  to  public  opinion  is  not  a  decisive  answer,  but  the  trend 
of  public  sentiment  is  certainly  in  that  direction  and,  in  my  opinion, 
there  will,  in  ten  years  from  now,  be  very  few  large  cities  which  are 
not  getting  some  help  for  their  treasuries  from  this  source.  In  my 
judgment  it  is  wise  and  fair,  and  it  will,  I  think,  be  found  in  most 
cases  to  be  a  satisfactory  solution  of  the  (juestion.  The  city  gets  a 
profit  without  investmg  any  money,  which  is  much  better  than  taking 
the  working  of  the  business  themselves.  I  do  not  think  it  is  accord- 
ing to  the  genius  of  the  .American  people  to  encumber  the  municipali- 
ties with  any  other  duties  than  governing  and  furnishing  water;  and  I 
say  without  any  hesitation,  after  very  considerable  experience  in 
water  works,  that  there  is  hardly  a  city  on  this  continent  which  would 
tolerate  for  a  moment  from  a  private  corporation  such  a  supply  of 
water  as  they  furnish  to  their  citizens  themselves.  Besides  that,  it 
has  the  distinct  effect  of  dampening  any  zfal  for  economies  or  im- 
provements. There  are  some  brilliant  exceptions  to  the  rule,  but  in 
general  the  steps   in  advance  have   been  taken  by  the  managers  of 
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private  enterprises.  Any  man  can  see  why  this  would  naturally  be  so 
without  my  dwelling  further  on  the  subject.  I  venture  then  to  ex- 
press my  opinion  that  the  gas  business  is  in  no  danger  of  being  dis- 
turbed by  electricity,  if  gas  is  sold  reasonably  cheap:  that  there  is 
sure  to  be  a  great  development  of  the  business  where  gas  is  sold  at 
eighty  cents  or  lower ;  that  a  gas  of  moderate  candle  power,  but  rich 
in  heat  units,  such  as  can  be  made  from  good  Pittsburg  coal,  is  going 
to  steadily  increase  in  popularity  and  use,  and  that  most  of  the  lafge 
cities  will  eventually  terminate  their  disputes  with  their  municipal 
governments  by  paying  them  a  percentage  of  their  receipts. 

DISCUSSION. 

The  President — Mr.  Oreenough's  paper  is  now  before  you  for 
discussion. 

Mr.  Humphreys — I  shall  not  attempt  to  discuss  Mr.  Greenough's 
pai)er  from  end  to  end,  for  it  covers  a  very  large  field ;  but  1  would 
like  to  refer  to  one  or  two  points.  With  much  that  Mr.  Greenough 
says  I  can  thoroughly  agree,  but  with  a  few  of  his  points  I  have  a  dis- 
jiosition  to  disagree.  I  notice  he  refers  to,  or  rather  makes,  a  com- 
parison between  the  prices  existing  to-day  in  Cleveland  and  in  Massa- 
chusetts. To  have  the  thing  brought  out  clearly,  we  ought  to  know 
how  he  obtained  $1.62  as  the  average  price  of  10  Massachusetts  Com- 
panies. Is  that  an  average  of  the  10  prices,  or  is  it  an  average  based 
ui>on  total  sales?  As  it  looks  here,  of  course  it  is  twice  the  price 
of  the  Cleveland  (!om])any.  I  presume  this  is  not  correct.  Mr. 
Greenoii^h? 

Mk.  (fkKKV)i;(;H — Those  first  ten  prices? 

Mr.  HiMF'HkKVs — \'es. 

Mk.  (JkKF.N(>i;r;H — They  were  simply  taken  for  the  10  companies, 
and  are  the  average  }>rice  of  the  whole. 

Mk.  Hi  MPHkKvs — That  would  not  he  the  correct  average  pri("e  of 
those  companies,  for  the  amount  of  gas  sold  in  that  locality :  and. 
therefore,  is  a  little  unjust  as  a  comparison  for  them.  With  regard  to 
the  <juestion  of  specific  gravity  affecting  sales.  I  think  that  that  is 
more  a  (piestion  of  illuminating  power.  The  introduction  of  water 
gas  ])rought  about  a  different  condition  through  its  increase  in  candle 
power,  rather  than  through  its  increase  in  specific  gravity.  Peoj)le 
would  get  less  gas  through  the  same  fittings  on  account  of  increased 
sjK'cific  gravity,  but  of  course  they  would  correct  that  promptly  and 
would  go  for  the  same  amount  of  light.  I  think  that,  as  a  rule,  it  will 
he  found  that  there  has  been  an  increase  in  the  quantity  of  light  de- 
manded, rather  than  a  decrease.  I  do  not  know  that  we  are  (piite 
safe  in  drawing  our  conclusions  from  the  statements  that  the  cities  of 
Massachusetts  are  i)rosperous,  and  are,  therefore,  able  to  do  much 
belter  by  the  gas  comi)anies  in  the  way  of  ])urchasing  gas  than  some 
other  cities  can  do.      Some  of  our  cities  in  the  West  may  not  perhaps 
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be  able  to  buy  so  freely,  but  they  certainly  do,  if  we  come  right  down 
to  the  per  capita ;  and  in  fact  I  think  they  are  more  extravagant. 

Mr.  Greenough — I  thought  I  had  made  it  clear  that  they  expended 
more  there  because  they  are  really  more  thrifty  and  not  because  they 
could  afford  to  spend  more  money,  if  really  thrifty. 

Mr.  Humphreys — ^Then  I  am  mistaken.  Mr.  Greenough  says: 
"The  conclusion  which  I  draw  from  this  is  that  a  gas  of  moderate 
candle  p>ower,  sold  cheap,  is  a  better  competitor  for  electricity  than 
gas  which  is  higher  both  in  candle  power  and  price."  To  my  mind 
it  seems  clear  that  the  strong  tendency  of  late  years  to  higher  candle 
power  gas  has  had  much  to  do  with  the  increase  in  gas  sales  in  the 
face  of  strong  electric  light  competition.  As  far  as  the  illuminating 
business  is  concerned,  in  comparing  gases  which  will  give  satisfactory 
results  to  the  consumer  in  practice,  we  must  consider  what  is  the  cost 
per  unit  of  light.  As  far  as  smoke  is  concerned,  it  is  now  generally 
acknowledged  that  if  we  use  water  gas  as  our  enricher,  we  can  go  to 
much  higher  candle  powers  and  still  experience  no  more,  and  even 
less,  trouble  from  smoke  than  from  the  unenriched  gas.  Bearing  this 
in  mind,  we  find  a  26^^  candle  power  gas  at  $1.25  is  as  cheap  to  the 
consumers  as  is  a  17  candle  power  gas  at  80  cents — for  it /hi.  But 
we  also  know  that,  as  a  rule,  a  mixed  coal  and  water  gas.  raised,  say, 
from  17  to  26^  candle  power,  will  not  cost  as  much  per  candle  as  will 
the  17  candle  power  gas.  The  increase  in  cost  is  not,  as  a  rule, 
nearly  in  proportion  to  the  increase  in  candle  power,  and  this  even 
at  prevailing  prices  for  oil.  The  increase  in  candle  power  in  the  case 
cited  is  50  per  cent.  It  would  be  hard  to  find  a  case  where  the  in- 
crease in  cost  is  in  this  proportion.  In  fact,  in  many  cases  the  in- 
crease in  candle  power  (if  all  factors  are  considered)  can  be  obtained 
free  of  cost,  and,  in  the  majority  of  cases,  the  increase  in  candle 
power  can  be  obtained  at  an  increase  in  cost  much  less  in  proportion 
than  the  increase  in  candle  power.  With  Mr.  Greenough  I  am  in 
doubt  as  to  how  the  gas  business  is  to  develop,  what  kind  of  gas  will 
in  the  future  be  sold,  etc. :  and  I  am  in  doubt  how  the  coke  oven 
business  will  affect  it.  To  my  mind  this  is  certainly  more  of  a  coke 
question  than  a  gas  question  at  present,  but  I  do  not  think  we  want 
to  blind  ourselves  to  the  gas  possibilities.  Probably  the  oven  gas  will 
be  10  to  12  candle  power,  possibly  not  more  than  10  in  practice;  but 
I  do  not  see  any  reason  why  it  cannot  advantageously  and  economi- 
cally be  brought  up  to  any  desired  candle  power.  In  manufacturing 
water  gas  hot  coke  would  be  here  available.  Water  gas  can  be  made 
very  cheaply  in  connection  with  such  a  plant.  So  I  think  this  coke- 
oven  process  is  something  we  want  to  bear  in  mind  in  connec  tion  with 
our  looking  into  the  future. 

Mr.  T.  D.  Miller — I  would  like  to  ask  Mr.  Humphreys  if  he  has 
reference  to  any  particular  locality  when  he  says  that  an  increase  in 
cost  would  not  be  in  proportion  to  increase  in  candle  power  on  ac- 
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count  of  the  use  of  water  gas ;  and  if  he  had  in  his  mind  any  cost  of 
oil  on  which  he  based  the  statement  of  the  relative  cost  of  oil  and 
coal  gas? 

Mr.  Humphreys — I  do  not  think  I  quite  understand  your  question. 

Mr.  T.  D.  Miller — You  referred  to  the  increased  candle  power  of 
water  gas,  and  said  that  the  increase  of  cost  was  not  anything  like,  or 
in  direct  ratio,  to  the  increase  of  candle  power.  I  want  to  know  if 
you  had  reference  to  any  particular  locality  in  speaking  of  the  relative 
cost  of  oil  and  coal  when  you  made  that  statement. 

Mr.  Humphreys — That  is  a  question  I  would  not  want  to  discuss 
in  any  great  detail  here  ;  but  I  will  say  that  my  estimate  is  based  upon 
calculations  made  in  a  great  many  localities  by  an  actual  reference  to 
the  cost  of  all  materials. 

Mr.  T.  D.  Miller — Had  you  any  particular  locality  in  mind? 

Mr.  Humphreys — I  would  be  glad  to  take  up  any  particular  locality 
that  the  gentleman  has  in  mind.  It  might  go  one  way,  or  it  might  go 
the  other. 

Mr.  T.  D.  Miller — What  1  mean  is  whether  you  made  the  com- 
parison of  cost  in  Ohio  in  the  oil  fields,  or  in  Pennsylvania  in  the  coal 
fields;  or  was  it  in  Montana? 

Mr.  Humphreys — I  will  say  that  it  can  be  shown  very  clearly  in 
most  cases  to  include  rather  high  priced  oil,  and  not  very  high  priced 
coal. 

Gen.  Hickenlooper — I  desire  to  say  that  I  most  heartily  approve 
of  the  paper  read  by  Mr.  Greenough  in  almost  all  its  varied  refer- 
ences, excei)ting  I  believe  with  him  that  the  gas  of  the  future  is  the 
17  candle  power  gas;  and  that  the  question  of  price  is  a  very  much 
more  important  factor  in  the  public  mind  to-day  than  is  the  question 
of  candle  power.  I  believe  that  the  more  nearly  you  a])proximate  to 
furnishing  a  gas  adapted  for  all  domestic  purposes — through  the  same 
pipe,  through  the  same  meter,  charged  for  in  the  same  bill — will  be 
found  in  the  end  to  be  decidedly  the  most  satisfactory  character  of 
service.  I  do  not  believe  in  his  assertion  of  the  justness  of  a  special 
tax  being  imposed  upon  the  gas  companies  for  the  benefit  of  the  gen- 
eral public.  It  would  be  rather  cruel  in  me  to  refer  to  the  inspiring 
motive  of  his  assertion  of  the  justness  of  that  tax,  by  relating  the  familiar 
story  of  the  dog  that  lost  his  tail,  and  thereupon  desired  that  every  other 
dog  should  submit  his  tail  to  amputation.  (I^aughter).  I  do  not 
think  he  will  take  the  position  that  a  gas  company  must  pay  tribute  to 
the  contributory  intelligence  of  every  citizen  who  walks  the  streets, 
because  that  contributory  intelligence  aids  or  benefits  the  gas  com- 
panies. He  says:  ''In  my  o])inion,  he  is  justified  in  demanding 
some  consideration  for  himself  on  account  of  the  use  of  the  streets. 
His  industry  and  activity  in  business  are  giving  lite  to  the  city  and 
making  valuable  the  franchises  enjoyed  by  corporations;  his  brains 
are  making  his  city  grow,  and  are  affording  opportunities  to  the  gas 
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and  other  companies  to  greatly  increase  their  profits  without  a  cor- 
resp>onding  increase  of  investment."  I  object  very  seriously  to  that 
sentence.  If  it  were  true,  then  we  would  find  our  i)ay  rolls  so  vastly 
increased  that  it  would  be  imi)ossible  in  my  judgment  to  derive  profit 
from  the  industry.  In  other  words,  if  we  are  to  concede  something 
to  every  citizen  for  the  advantage  which  he  gives  to  our  business  by 
his  intelligence,  we  would  be  placing  ourselves  in  a  very  embarrassing 
position.  I  do  not  think  that  the  general  public  are  worthy  of  seri- 
ous consideration  in  this  connection. 

Capt.  White — Mr.  Greenough  has  voiced  in  the  pa])er  just  read  to 
us  a  sentiment  which  I  have  very  long  held,  and  which,  in  a  recent 
argument  before  the  United  States  Senate  C.'ommittee  of  the  District 
of  Columbia,  I  put  in  as  decided  and  definite  language  as  Mr. 
Greenough  used  here  to-day ;  and  that  is  that  I  am  a  thorough  be- 
liever in  the  fact  that  gas  made  by  the  gas  rom])anies  of  this  country 
should  not  exceed  more  than  t6  or  17  candles  in  illuminating  power: 
that  it  should  be  a  coal  gas  for  the  purposes  of  distribution  as  fuel,  as 
well  as  for  use  as  an  illuminating  gas ;  and  that  there  should  be  the 
same  system  of  meters,  of  mains  and  of  pipes  for  both  j)urposes.  I 
have  long  felt  that  every  dollar  that  was  s|)ent  in  making  this  high 
candle  power  gas  was  a  distinct  robbery  of  the  stockholders  of  the 
company,  and  of  no  earthly  benefit  to  the  consumer.  Think  for  a 
moment  and  vou  will  be  convinced  that  in  everv  100  consumers  vou 
have  there  are  probably  not  two  whose  burners  are  of  a  (  haracter  that 
enables  them  to  enjoy  the  high  illuminating  etfi(  iency  which  you  give 
your  gas.  You  are  sim])ly  taxing  your  corporation  for  a  i)urpose 
which  is  of  no  earthlv  use  to  the  man  who  buvs  vour  material.  I 
have  long  felt  that  the  future  development  of  our  business  will  be  in 
the  line  of  the  manufacture  of  a  low  grade  of  coal  gas  which  will 
furnish  both  light  and  heat,  and  which  can  be  sold  to  the  consumer 
cheaply.  I  heartily  endorse  from  my  own  experionc  c  the  remarks  ot 
General  Hickenlooper,  who  is  certainly  the  best  exponent  here  amonsj: 
us  of  his  own  views,  for  he  has  been  making  a  life-time  fight  U)y  (  ow] 
gas  of  about  that  candle  power.  I  heartily  believe  that  more  money 
will  be  made  in  the  future  by  the  manufacture  of  this  character  of 
gas,  and  that  the  public  will  take  it  simply  bee  ause  it  is  chea]).  and 
that  they  will  use  it  in  all  their  various  manufac  tures.  as  well  as  in 
lighting  their  houses  and  for  cooking:  and  that  fr(.)m  the  increased 
output  we  will  make  more  money,  ^'ou  will  find,  as  I  said  a  moment 
ago,  that  our  future  development  will  be  in  this  line:  and  that  un- 
doubtedly the  changes  in  our  machinery  which  are  yet  to  come  will 
be  in  the  direction  of  making  large  (piantities  of  coal  gas  by  mean>  t)f 
very  compact  machinery,  on  somewhat  the  same  prin«  iple  that  water 
gas  is  now  made:  and  that  if  any  spec  ial  set  of  in(li\i(luals  want  L,M^ 
of  higher  illuminating  jxnver  it  will  be  obtained  through  some  form  of 
incandescent  burner,    the  line  of   whic  h   is   indicated    to  us    bv  the 
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sought  after  novelty.  I  had  great  pleasure  in  Mr.  Greenough's  state- 
ment about  pajTTient  to  the  city  for  the  use  of  the  streets.  I  am  un- 
able to  see  any  force  in  what  has  been  said  against  it.  Naturally,  it 
is  paid  to  the  city  from  the  receipts  which  the  gas  company  gets  from 
the  consumers.  If  streets  are  opened  occasionally  for  the  convenience 
of  the  gas  consumers  is  it  not  proper  that  they  should  pay  to  the  citi- 
zens, for  the  inconvenience  they  suffer  by  reason  of  the  opening  of  the 
streets,  something  in  compensation  for  that  inconvenience?  It  would 
seem  so  to  me.  I  regret  very  much  to  find  that  gas  men  in  the  West 
(and  particularly  Mr.  Greenough)  are  in  such  poor  spirits  as  to  be 
willing  to  give  up  the  illuminating  business  in  their  towns.  I  do  not 
want  to  be  considered  as  speaking  to  the  galleries,  but  that  was  not 
the  spirit  which  animated  Hooker's  army  out  here  on  the  point  when 
they  stayed  the  advancing  army  on  the  other  side  of  the  Ridge.  We 
have  a  right  to  the  illuminating  business  of  the  city  because  we  have 
the  best  illuminant  for  a  city.  I  thoroughly  agree  with  Mr.  Green- 
ough that  there  are  locations  in  cities,  and  that  there  are  uses  for 
which  the  incandescent  electric  light  is  better  adapted  than  gas  light : 
but  for  the  general  illumination,  and  more  especially  for  illuminating 
such  places  as  he  refers  to  here,  I  believe  gas  is  best  adapted,  and 
that  gas  is  going  to  have  the  business.  The  foundation  of  my  belief 
is  what  I  have  seen  in  the  cities  in  which  I  have  had  more  or  less  of 
interest,  and  where  to  my  knowledge  in  just  such  places  (barring 
theatres)  gas  is  now  displacing  electricity. 

Mr.  Humphreys — In  regard  to  this  (luestion  of  higher  or  lower 
candle  power  gas.  I  would  like  to  add  that  if  the  net  result  to  the 
consumer  and  to  the  company,  by  the  use  of  low  candle  power  gas, 
is  greater  than  by  the  use  of  high  candle  power  gas,  then  the  lower 
candle  power  gas  is  the  best ;  but  if  we  can  produce  a  gas  which  can 
be  distributed  through  the  same  set  of  mains  for  all  purposes,  at  a 
cost  not  to  exceed  the  average  cost  to  the  consumer  of  the  lower 
priced  and  lower  candle  power  gas,  then  the  high  candle  power  gas 
must  be  an  advantage  to  all.  I  thoroughly  believe  in  giving  to  our 
consumers  the  advantage  of  the  lowest  possible  price  compatible  with 
geographical  positions. 

Mr.  Jenkins — I  would  like  to  have  a  word  here  on  the  (]uestion  of 
taxing  gas  companies.  My  friend  states  that  if  the  consumer,  for  his 
own  purposes,  has  to  have  the  streets  torn  up,  he  ought  to  pay  some- 
thing to  the  other  taxpayers  for  that  privilege.  If  that  is  a  fact,  then 
why  should  not  every  coal  dealer,  expressman,  laundry  wagon,  in  fact 
everybody  else  who  tears  the  streets  to  pieces  ten  times  more  than  the 
gas  company  does,  do  the  same  thing  and  pay  their  proportion  of 
their  gas  receipts. 

A  Member — They  do. 

Mr.  Jenkins — In  what  way. 

A  Member — By  paying  for  a  license. 
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Mr.  Jenkins — ^They  do  not  pay  one-tenth  of  one  per  cent,  of  their 
gross  receipts  for  that  license.  If  you  would  make  ever}-  one  who 
uses  the  streets  pay  for  that  use  in  the  same  proportion  that  a  gas 
company  does,  then  there  would  be  some  fairness  in  the  suggestion : 
but  to  make  the  gas  companies  assume  all  these  debts  is  neither  fair 
nor  just. 

Mr.  McIlhenny — One  thing  I  would  suggest  after  the  thoughts  we 
have  heard  expressed  in  the  last  half  hour,  and  that  is  the  ver\'  excel- 
lent feature  adopted  by  the  Ohio  Gas  Light  Association  at  its  meeting 
last  month.  Certain  papers  were  discussed  in  executive  session.  It 
seems  to  me  that  the  subject  that  has  just  been  discussed,  and  many 
of  the  arguments  which  have  been  presented,  could  be  more  appro- 
priately considered  in  executive  session.  While  we  like  to  discuss 
certain  subjects  relating  to  the  progress  and  prosperity  of  the  gas  busi- 
ness and  its  prospects  for  the  future,  still  to  have  arguments  published 
which  may  be  brought  up  to  worr\'  us  at  another  time  may  not  be 
desirable.  The  opponents  and  socialistic  elements  tiwlay  are  very- 
thoughtful  and  wise,  and  they  watch  carefully  and  read  everything 
that  is  said :  and  it  seems  to  me  that  some  of  the  arguments  presented 
here  to-day  could  be  used  against  us  with  very  great  force  at  some  future 
time.  I  would  suggest  for  the  consideration  of  the  meeting  whether 
it  might  not  be  desirable  to  request  the  Secretary  to  use  his  discretion 
in  withholding  from  publication  certain  of  the  speeches  presented. 
One  conclusion  that  mav  be  drawn  from  what  has  been  said  on  the 
subject  of  gas  at  our  meeting  to-day,  is  that  while  it  has  been  dis- 
cussed in  several  lights,  there  has  been  no  uncertain  tone  presented 
as  to  the  future  stabilitv  of  the  business :  and  it  seems  to  me  that 
everything  that  has  been  said  has  added  to  the  belief  that  we  ourselves 
entertain  the  belief  that  the  gas  business  is  on  a  most  solid  tooting, 
and  that  the  developments  of  to-day  are  placing  it  on  a  more  solid 
footing  than  ever  before  :  that  while  possibly  in  the  time  to  come  there 
may  be  a  change  in  the  avenue  of  sales  of  gas.  yet  new  developments 
are  opening  fields  which  are  even  larger  than  any  we  have  now.  and 
it  seems  to  me  the  gas  business  has  more  to  look  forward  to  to-day 
than  it  has  had  at  any  time  in  the  past. 

Mr.  McDonald — I  think  Mr.  Jenkins  makes  a  mistake  in  his  pre- 
mise that  the  gas  company  is  to  pay  it  all.  I  do  not  think  any  of  the 
speakers  intended  that  view  of  the  case.  I  might  illustrate  by  refer- 
ring to  something  outside  of  the  gas  business.  I  live  in  a  section  of 
the  citv  that  is  situated  between  the  suburbs  and  the  center.  A  rail- 
road  f  or|)oration  came  along  and  wanted  a  franchise  to  lay  their  tracks 
through  the  street  I  live  in  for  the  benefit  of  people  who  do  business 
flown  town,  but  who  live  in  the  suburbs.  They  got  their  franchise  to 
lav  down  their  tracks.  What  do  thev  do  to  me?  Thev  reduce  the 
vahie  of  my  |)ro];erty  the  moment  they  ])lace  the  tracks.  For  whose 
benefit  d(j  they  do  it?     For  the  benefit  of  the  people  who  do  business 
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in  the  town,  but  who  live  in  the  suburbs.  Should  not  those  people 
pay  something  to  compensate  me  for  the  damage  the  railroad  com- 
pany has  done  to  my  property?  So  I  assure  you  I  am  very  strongly 
in  favor  of  compelling  that  corporation  to  pay  something  towards 
general  expenses. 

Mr.  Jenkins — That  is  not  at  all  a  parallel  case.  There  they  occupy 
the  surface  of  the  street,  and  take  about  one-fifth  of  that  surface. 
They  run  their  cars  up  and  down  that  street,  and  do  damage  to  that 
property ;  but  I  fail  to  see  wherein  a  gas  company  by  going  into  a 
street  damages  any  man's  property.  On  the  contrary,  the  value  of 
property  is  largely  enhanced  when  gas  pipes  are  laid  in  a  street. 
While  the  pipes  are  being  laid  the  street  is  disturbed,  but  the  gas 
company  is  required,  at  considerable  expense,  to  put  it  back  in  as 
nearly  as  possible  the  same  condition  as  before  the  pipes  were  laid. 
Who  pays  that  expense?  That  is  in  addition  to  the  tax  or  percentage 
paid  on  your  gross  receipts. 

Capt.  White — In  a  word  or  two  of  reply  to  Mr.  Mclllhenny's  re- 
marks, I  would  say  I  think  most  of  the  gentlemen  present  will  agree 
with  me  in  saying  that  one  of  the  most  serious  mistakes  made  by  the 
men  who  controlled  gas  companies  in  the  early  days,  was  this  idea  of 
secrecy.  That  practice  led  the  public  to  believe  that  gas  makers  were 
pursuing  a  kind  of  business  which  had  enough  of  marvel  and  mystic- 
ism about  it  to  be  shut  up  in  dark  closets  and  kept  from  the  public. 
The  gas  business  has  never  been  more  prosperous  than  it  has  been 
since  the  organization  of  these  societies,  by  reason  of  the  free  and 
frank  papers  and  discussions  among  ourselves  as  to  what  we  are  doing. 
All  of  us  have  practically  given  up  this  executive  session  notion,  and 
the  further  we  keep  away  from  it  the  stronger  and  the  better  will  our 
position  be  before  the  public.  The  publication  of  statistics  of  different 
companies  by  State  Commissioners,  where  such  boards  exist,  has 
been  a  great  benefit  to  us.  The  people  have  had  for  a  long  time  the 
idea  that  we  were  working  a  gold  mine.  By  the  publication  of  our 
discussions,  and  of  the  testimony  of  expert  engineers  upon  the  stand, 
and  in  various  other  ways,  the  public  has  finally  been  educated  to  the 
point  of  knowing  that  the  gas  industry  is  simply  one  of  the  great 
manufacturing  industries  of  the  country ;  that  it  must  be  conducted 
with  economy ;  that  its  raw  materials  must  be  purchased  with  care 
and  judgment:  and  that  the  men  in  charge  must  be  skillful,  or  else  the 
business  does  not  pay.  The  public  have  learned  that  we  do  not  work 
in  lodes  of  virgin  gold,  but  that  we  are  earning  our  little  percentage 
or  dividend  by  the  same  skillful  management  and  the  same  care  for 
details  that  the  linen  or  woolen  manufacturer  employs  in  his  business. 
The  sooner  the  public  get  this  idea  fairly  planted  in  their  minds  the 
better  it  will  be  for  us,  and  the  fewer  raiders  there  will  be  going  up 
and  down  the  country  seeking  municipal  aid  to  enter  into  competition 
with  us.     The  sooner  the  public  realize  that  we  are  giving  them  gas 


126 

at  as  low  a  price  as  it  is  possible  to  make  and  sell  it  at  a  living  profit, 
the  better  it  will  be  for  all  of  us.  I  am  opposed  to  any  action  being 
taken  here  to  expunge  from  the  record  anything  that  has  been  said 
upon  this  subject. 

Mr.  Copley — I  have  been  the  victim  of  too  much  executive  session 
in  several  instances.  In  the  town  in  which  I  am  connected  with  the 
gas  business  I  found  that  the  one  thing  which  has  made  the  relation 
between  the  company  which  I  represent  and  the  citizens  most  pleas- 
ant, was  a  piece  of  work  which  I  did  in  compiling  some  statistics 
about  a  year  ago.  I  took  the  reports  from  Massachusetts  for  eight  or 
nine  years,  and  went  over  the  actual  amount  of  money  invested  as 
capital  and  the  gross  receipts  in  each  town,  and  showed  the  people  of 
my  own  city  what  a  very  small  percentage  on  the  actual  money  in- 
vested by  the  gas  companies  in  the  various  cities  the  net  profits  bear 
to  the  gross  receipts ;  and  I  assure  you  that  almost  every  citizen  who 
had  no  stock  in  the  gas  company  believed  until  that  time  that  the  net 
profits  amounted  to  a  great  deal  more  than  the  actual  gross  receipts. 
I  believe,  with  Captain  White,  that  any  scheme  which  will  give  to  the 
gas  manager  reliable  statistics  that  he  can  present  to  the  people — re- 
liable figures  from  sources  of  integrity  bearing  upon  the  gross  receipts 
and  the  net  earnings  of  gas  companies — will  put  in  his  hands  the 
greatest  peacemaker  that  he  has  ever  had.  I  found  that  so  in  my 
own  case. 

Mr.  Clark — It  seems  to  me  that  Mr.  Greenough  has  presented  a 
very  able  argument  in  support  of  a  certain  theory  which  has  been  at- 
tacked by  some  and  su|)|jorted  by  others.  Gentlemen  who  are  differ- 
ently situated  from  Mr.  Greenough  have  different  opinions.  It  is 
somewhat  a  local  (question  doubtless,  and  the  Association  is  not  at  all 
committed  to  it;  but  all  this  talk  that  I  am  indulging  in,  and  the  rest 
of  us.  about  the  importance  of  it  will  tend  to  give  it  importance,  and 
I  think  that  rather  than  expunge  from  the  minutes  what  has  been  said 
in  support  of  his  argument,  we  had  better  ex|)unge  from  the  minutes 
what  has  been  said  about  executive  sessions.      (Ap})lause). 

Mr.  McIlhennv — I  do  not  want  to  be  misunderstood  in  the  state- 
ment I  made.  I  agree  fully  with  the  views  expressed  by  Mr.  Clark 
as  to  the  benefits  that  the  gas  business  has  derived  from  the  publicity 
of  proceedings;  but  while  I  realize  that  that  is  the  safe  and  pro])er 
course,  yet  there  is  reason  in  all  things;  and  the  whole  (Question  sim- 
ply comes  as  to  what  we  might  consider  one  of  legislative  action.  It 
is  well  known  in  a  practical  way  that,  so  far  as  that  particular  ])hase 
is  concerned,  it  is  well  sometimes  to  not  tell  to  our  neighbors  every- 
thing that  we  know. 

The  President — If  the  discussion  is  closed,  Mr.  Greenough  will 
have  the  floor. 

Mr  Greenough — I  do  not  know  of  anything  more  unsatisfactory 
to  a  man  than  to  have  written  a  paper,  and  have  read  it,  and  then 
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Dot  have  anybody  pay  any  attention  to  it.  It  is  at  any  rate  gratify- 
ing to  find  that  one's  remarks  have  excited  interest.  I  do  not  know 
that  there  is  very  much  left  for  me  to  reply  to  in  what  has  been  said, 
because  substantially  every  argument  that  has  been  brought  against 
my  paper  by  one  gentleman  has  been  answered  by  some  other  gentle- 
man, and  answered  as  I  would  have  done  it  myself.  There  are  only 
one  or  two  things  that  I  want  to  say  in  continuation  of  the  discussion. 
And  I  say,  first,  to  Mr.  Humphreys,  in  regard  to  the  coke  oven  busi- 
ness, that  I  do  not  wish  him  to  think  I  am  slurring  that  matter  over, 
or  that  I  am  not  attaching  sufficient  importance  to  it.  It  is  possible 
we  may  be  able  to  enrich  economically  with  water  gas  so  as  to  make 
that  gas  as  cheap  and  as  good  as  ordinary  coal  gas.  It  is  largely  a 
question  of  the  value  of  the  residuals ;  it  is  a  question  that  has  to  be 
worked  out.  If  he  is  going  to  enrich  his  gas  from  ten  or  twelve  to 
sixteen  or  seventeen  candles,  and  still  leave  the  body  of  his  gas  coal 
gas.  I  think  it  will  make  it  smoke.  I  do  not  think  he  will  burn  the 
cnricher  satisfactorily.  I  may  be  entirely  mistaken  about  that,  as  I 
may  be  about  all  other  points  in  the  paper.  It  is  a  question  that 
more  than  one  has  got  to  try.  In  regard  to  Mr.  Clark's  remarks 
about  my  lacking  the  spirit  which  enabled  Hooker  to  capture  Look- 
out Mountain,  I  miy  say  thit  Hooker  knew  enough  to  come  up  to 
the  mountain  on  which  we  are  standing,  and  he  captured  that  part 
of  the  mountain  which  could  be  taken,  which  was  where  the  grade 
was  not  so  steep  as  at  the  foot  of  the  hill.  I  have  been  led  to  my 
views  on  this  subject  by  watching  the  effect  of  high  candle  power  gas. 
They  are  supposed  in  Boston  at  the  present  time  to  be  sending  out 
twenty- five  candle  power  gas — perhaps  more;  but  I  venture  to  say 
that  there  is  not  a  large  hotel  in  Boston  that  is  not  lighted  by  electri- 
city. I  think  that  the  electric  light  h  is  m.ide  more  serious  inroads  into 
their  business  in  Boston  than  it  has  in  our  business  in  Cleveland.  I 
have  not  undertaken  to  get  back  the  large  hotels,  theaters  and  clubs 
from  the  electric  light  companies ;  but,  by  the  aid  of  the  Welsbach 
burner,  we  have  put  out  an  enormous  (juanlity  of  electric  lights  in 
small  stores ;  and  the  business  of  the  electric  light  companies  in 
Cleveland,  as  compared  with  8o-cent  gas,  is  a  profitable  business  as 
compared  with  what  it  is  in  Boston  with  $1.25  gas,  or  Si  gas,  as  at 
the  present  time.  I  do  not  think  there  is  any  possibility  of  getting 
the  first-class  hotels  in  large  cities,  or  the  theaters,  or  clubs,  back 
again  into  the  use  of  gas.  That  has  been  my  experience.  In  smaller 
cities,  where  electricity  has  cost  more  money,  the  condition  of  things 
may  be  different.  But  where  you  can  produce  electricity  on  a  large 
scale  you  can  produce  it  very  cheaply,  and  very  much  cheaper  than 
you  can  on  a  smaller  scale.  I  do  not  think  there  is  any  use  of  going 
after  that  business  very  much  by  increasing  your  candle  power  for 
that  purpose.  As  far  as  Mr.  Jenkins  goes,  I  think  he  has  been 
answered  by  Mr.  McDonald  and  by  Captain  White.     I  may  say  I  do 
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not  think  the  man  who  drives  along  the  street  stands  on  the  same 
basis  as  the  man  who  tears  up  the  streets,  and  in  many  cases  lays 
large  gas  mains  in  the  street,  to  the  great  inconvenience  of  the  peo- 
ple who  live  on  that  street ;  and  although  the  gas  company  is  sup- 
posed to  put  the  pavement  back  in  as  good  condition  as  it  was  before 
it  was  torn  up,  it  is  very  rare  indeed  that  it  does  get  the  pavement 
back  in  just  the  same  condition  as  it  was  before  the  pipes  were  put 
there.  I  claim  that  what  is  fair  for  us  should  be  applied  to  electric  light 
companies,  to  telephone  companies,  to  the  street  railways,  and  to  any 
of  the  other  companies  which  claim  the  right  to  use  the  streets  where- 
ever  they  please  and  when  they  please.  What  Mr.  McDonald  says 
as  to  what  is  attempted  to  be  done  to  the  owner  of  a  house  on  the 
street  by  the  street  railway  that  goes  past  his  door  is  perfectly  true ; 
but  that  is  the  strongest  case  that  can  be  put.  It  is  also  annoying  to 
Jthose  who  do  not  care  to  use  gas  to  have  the  street  torn  up.  I  do 
think,  also,  that  the  man  who  pays  large  taxes  should  be  relieved,  to 
some  extent  at  least,  from  payment  for  this.  As  far  as  Gen.  Hicken- 
looper  goes  in  his  suggestion  of  resemblance  between  the  animal 
who  lost  his  tail  and  the  Cleveland  Gas  Company,  ''  I  deny  the  alle- 
gation, and  I  defy  the  allegator."  The  Cleveland  animal  walked 
promptly  up  to  the  block  and  distinctly  proposed  that  it  should  have 
a  small  piece  chipped  off  from  its  tail ;  and  did  so  because  the  com- 
pany believed  that  it  was  policy.  It  has  proved  to  be  good  policy, 
and  is  policy  founded,  in  my  judgment,  on  wisdom. 

Gen.  Hickenlooper — Permit  me  to  say  that  that  is  hardly  in  ac- 
cord with  the  reported  |)roceedings  of  the  negotiation. 

Mr.  Greenough — Reported  proceedings  of  negotiations,  as  no 
other  one  knows  better  than  Gen.  Hickenloo])er,  do  not  always  give 
all  the  facts  When  the  settlement  actually  took  ])lace  in  Cleveland 
the  proposition  for  a  tax  uj)on  the  receipts  of  the  Cleveland  (las  Com- 
pany was  made  by  the  Cleveland  Gas  Company :  and  it  has  seen  no 
reason  to  regret  it  from  that  day  to  this.  I  think  the  General  will 
come  to  that  same  conclusion  himself.  There  was  a  time  when,  I 
remember,  that  the  skin  was  pretiy  nearly  taken  off  my  back  by  Gen. 
Hickenlooper  because  I  proposed  a  gas  commission  ;  and  I  never 
expected  to  live  to  see  the  day  when  he  would  read  a  paper  propos- 
ing a  gas  commission  for  Ohio.  I  have  my  hopes  that  when  the 
General's  present  contract  runs  out  he  will  put  in  his  i)roposal  to  the 
City  of  Cincinnati  to  pay  it  a  percentage  on  his  receipts. 

General  Hickenlooper — It  is  not  that  I  desire  to  prolong  the  dis- 
cussion at  all,  but  I  do  object  to  being  placed  in  a  false  position.  I 
have  not  proposed  a  gas  commission  for  Ohio.  I  said  distinctly  in 
my  paper:  *' If  it  be  deemed  the  i)art  of  wisdom  to  in  the  future 
draw  tighter  the  lines  of  governmental  control,  it  should  be  done  with 
great  care,  intelligence  and  absolute  impartiality:  to  the  end  that  the 
interests  of  the  public,  the  reward  of  labor,  and  the  rights  of  capital. 


129 

shall  receive  equal  consideration  and  protection,  through  a  depart- 
ment to  be  especially  entrusted  with  the  performance  of  the  delicate 
duties  of  such  a  position."  I  have  not  myself  advocated  the  estab- 
lishment of  a  gas  commission.  I  am  a  believer  in  the  general  rule 
that  it  is  best  to  let  well  enough  alone.  We  are  satisfied  with  the 
conditions  as  they  exist  in  Cincinnati  to-day,  and  hence  I  am  not  to 
be  considered  as  a  prime  mover  in  any  innovation  or  new  arrange- 
ment. 

Mr.  Greenough — Then  I  did  the  gentleman  an  injustice,  and  I 
apologize. 

Mr.  T.  D.  Miller — I  would  like  to  ask  Mr.  Greenough  how  the 
sales  per  capita  in  Cleveland  compare  with  the  sales  per  capita  in 
Boston. 

Mr.  Greenough — I  cannot  tell  you.  I  do  not  know.  I  have  no 
figures  in  my  head  about  that ;  but  I  am  inclined  to  think  that  if  you 
take  the  whole  city  of  Boston  together,  including  the  suburbs,  the 
sales  are  larger  per  capita  in  Cleveland.  I  do  not  believe  that  in  any 
section  of  the  country  (except  in  a  part  of  New  York)  do  they  burn 
as  much  gas  per  foot  of  main  as  they  do  in  old  Boston — that  is,  in 
what  constitutes  the  territory  of  the  old  Boston  Gas  Company,  where 
the  residence  population  is  about  130,000  or  140,000.  But,  if  you 
take  the  city  through,  and  include  alike  the  business  parts  and  the 
places  where  the  people  live,  such  as  Roxbury,  Dorchester,  South 
Boston,  East  Boston  and  Cambridge,  I  am  inclined  to  think  that  the 
consumption  per  capita  is  larger  in  Cleveland  than  it  is  in  Boston. 

On  motion  of  Captain  White,  the  thanks  of  the  Association  were 
voted  to  Mr.  Greenough  for  his  paper. 

The  Association  then  took  a  recess  until  two  o'clock  p.m. 


SECOND  DAY— AFTERNOON  SESSION. 

The  Association  met  at  2  p.m. 

The  President — The  first  business  in  order  will  be  the  reading  of 
t'le  report  of  the  Committee  on  the  President's  Address. 

REPORT  OF  COMMITTEE  ON  PRESIDENT'S  ADDRESS. 

Mr.  Jenkins  read  the  following  report : 

Your  Committee  have  considered  with  interest  and  profit  to  them- 
selves the  admirable  address  of  President  Littleton.  They  commend 
it  entire  to  your  careful  consideration.  They  further  recommend  as 
follows : 

That  action  be  taken  towards  the  formation  of  some  plan  whereby 
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the  proceedings  of  the  annual  meeting  of  our  Association  may  be  pub- 
lished in  pamphlet  form  for  the  use  of  the  members. 

That  the  Board  of  Directors  so  amend  Article  I.,  Section  x,  of  oar 
By-Laws  as  to  permit  the  admission  of  persons  to  active  membership 
who  are  qualified  to  do  good  service  both  in  and  for  the  Association. 
That  the  method  of  electing  officers  be  changed,  so  that  nomina- 
tion and  election  shall  be  made  in  open  session. 

While  the  above  seems  to  your  Committee  to  cover  all  the  points 
upon  which  they  can  properly  make  special  recommendation,  they 
wish  to  record  their  belief  that,  as  suggested  by  President  Littleton, 
the  formation  of  State  organizations  for  the  education  of  the  public 
upon  economic  questions  of  interest  to  gas  corporations,  and  the  pro- 
tection of  gas  companies  from  ill-advised  and  ill-considered  legisla- 
tive action,  would  be  legitimate  and  beneficial. 

E.  H.  Jenkins, 
Walton  Clabk, 
W.  M.  Eaton, 

Committee. 

The  President — What  is  your  pleasure  concerning  the  report  of 
your  Committee? 

Mr.  Howard — I  move  that  it  be  received,  filed,  and  adopted. 

Mr.  Chollar — The  Chairman  of  the  Committee  reports  a  recom- 
mendation that  the  Board  of  Directors  be  authorized  to  amend  Arti- 
cle I.,  Section  i,  of  our  By-Laws;  but  they  have  no  power  to  do 
that. 

Mr.  Jenkins — It  was  simply  a  recommendation  that  the  Directors 
take  the  matter  up,  and  prepare  a  proper  amendment  for  the  action 
of  the  Association. 

The  President — According  to  the  Constitution  of  the  Association, 
that  amendment  would  have  to  be  submitted  before  the  adjournment 
of  this  meeting  in  order  to  receive  consideration  at  our  meeting  next 
year ;  otherwise  two  years  would  have  to  pass  before  the  amendment 
could  be  operative. 

The  report  was  then  adopted,  on  Mr.  Howard's  motion. 

REPORT  OF  COMMITTEE  TO  NAME  PLACE  OF  NEXT 

MEETING. 

The  President — The  next  business  will  be  the  report  of  the  Com- 
mittee on  the  Next  Place  of  Meeting. 

Mr.  Copley,  Chairman  of  the  Committee,  read  the  following  re- 
port, which  was,  on  motion,  adopted: 

To  the  President  and  Members  of  the  Western  Gas  Association  : 

Your  Commitee,  appointed  to  select  a  meeting  place  for  the  Twen- 
tieth Annual  Convention  of  this  Association,  to  be  held  in  1897,  beg 
leave  to  submit  the  following  report : 
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After  carefully  considering  the  various  qualifications  of  the  differ- 
ent cities  comprised  within  its  territory,  the  Committee  unanimously 
decided  to  recommend  Cincinnati  as  the  next  meeting  place. 

I.  C.  Copley, 

J.  W.  MURDOCK, 

J.  T.  Lynn, 

Geo.  T.  Thompson, 

James  Ferrier, 

Committee , 

ELECTION  OF  OFFICERS. 

The  President — We  will  next  listen  to  the  report  of  the  Commit- 
tee on  the  Nomination  of  Officers. 

Mr   B.  E.  Chollar  read  the  follorwing  report: 

Your  Committee,  to  whom  was  delegated  the  duty  of  recommend- 
ing a  list  of  officers  for  the  ensuing  year,  respectfully  beg  leave  to  re- 
port in  favor  of  the  following : 

For  President — W.  H.  Odiorne,  Springfield,  Ills. 
For  First  Vice-President — Jas.  T.  Lynn,  Detroit,  Mich. 
For  Second  Vice-President — Geo.  T.  Thompson,  New  York. 
For  Secretary  and  Treasurer — Jas.  W.  Dunbar,  New  Albany,  Ind. 
For  Directors  (to  serve  two  years) — I.  C.  Copley,  Aurora,  Ills. ; 
H.  W.  Douglas,  Ann  Arbor,  Mich.  ;  C.  W.  Blodget,  Brooklyn,  N.  Y.  ; 
Jas.  Forbes,  Chattanooga,  Tenn. 

Respectfully  submitted, 

J.  B.  Howard, 
e.  g.  cowdery. 
Alten  S.  Miller, 
Thos.  D.  Miller, 
B.  E.  Chollar, 

Committee, 
The  President — You  have  heard  the  report  of  the  Committee. 
What  action  will  you  take  in  the  matter? 

The  report  was,  on  motion,  adopted,  and  the  President  instructed 
the  Chairman  of  the  Committee  (Mr.  Chollar)  to  cast  the  ballot  of 
the  Association  for  the  election  of  the  gentlemen  named.  In  due 
time  Mr.  Chollar  reported  that  the  instructions  had  been  carried  out. 

RESPONSES  FROM  THE  OFFICERS  ELECT. 

The  President — I  declare  the  gentlemen  duly  elected  to  the  posi- 
tions designated.  We  shall  be  glad  to  have  Mr.  Odiorne  tell  us  how 
pleased  he  is  over  the  honor  conferred  upon  him  by  his  election  to 
the  presidency  of  this  Association.     (Applause.) 

Mr.  Odiorne  (President-elect) — I  heartily  thank  you,  gentlemen, 
for  the  honor.  Any  gas  man  may  well  feel  proud  to  be  selected  to 
preside  over  the  deliberations  of  the  largest  gas  association  of  the 
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country.  With  your  assistance,  and  with  the  assistance  of  oat  able 
Secretary,  I  promise  that  I  will  endeavor  to  have  a  No.  i,  np-to-date 
meeting,  in  1897.     (Applause.) 

The  President — We  shall  be  pleased  to  hear  from  our  friend 
Lynn,  the  First  Vice-President. 

Mr.  Lynn — Mr.  President  and  Gentlemen,  I  thank  you  for  the 
honor  which  you  have  conferred  upon  me.  I  consider  it  a  great  honor 
to  be  elected  the  Vice-President  of,  if  not  the  largest  association  in 
the  country,  what  I  consider  the  best. 

The  President — We  shall  be  pleased  to  hear  from  our  Second 
Vice-President. 

Mr.  Thompson — I  think  the  Association  made  a  mistake  in  nomi- 
nating to  so  honorable  a  position  so  young  a  man.  I  consider  the 
editorship  of  the  ^^  Wrinkle  Department"  quite  sufficient  honor  for 
any  one  man ;  but  I  accept,  with  a  great  deal  of  pleasure,  the  nomi- 
nation so  kindly  tendered  me,  hoping  that  in  a  succeeding  year,  by 
the  new  form  of  balloting,  I  may  be  relieved  from  further  promotion. 

Mr.  Chollar — ^The  Committee  on  Nominations  wish  it  understood 
that  they  want  no  aspersions  cast  on  their  judgment. 

The  President — ^The  Committee  are  entirely  right  in  their  selec- 
tions. The  Secretary  has  not  yet  thanked  the  Association  for  his 
election. 

Mr.  Dunbar — I  assure  you  I  appreciate  the  honor  conferred  by 
electing  me  Secretary ;  and  I  shall  endeavor,  to  the  full  extent  of  mj 
ability,  to  faithfully  perform  the  duties  of  the  office.     I  thank  you 

The  President— We  will  now  take  up  the  Wrinkle  Department. 
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The  budgets  of  our  Wrinkle  Department  have  hitherto  been  com- 
posed of  items  on  widely-varying  subjects,  through  almost  the  entire 
range  of  the  divisions  of  gas  manufacture  and  distribution.  In  the 
present  collection,  while  giving  place  to  the  welcome  contributions 
on  other  portions  of  our  work,  the  editor  devotes  especial  attention  to 
features  connected  with  water-gas  manufacture,  and  departs  some- 
what from  the  plan  observed  heretofore  of  presenting  the  items  singly 
as  received  from  individual  contributors,  in  the  attempt  to  secure 
greater  coherency  between  the  accounts  of  the  several  devices  con- 
secutively described. 

Water- Gas  Devices, — Regulating  the  Air  Blast. — An  important 
condition  to  the  attainment  of  satisfactory  results  in  water-gas  making 
is  the  character  of  the  air  blast,  on  which  nearly  one-half  of  the  work 
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depends.  In  several  plants — those  at  Chicago  and  at  Toledo,  for 
instance — ^the  plan  of  regulating  the  blast  is  a  modification  of  that 
employed  in  governing  the  vacuum  drawn  by  an  exhauster.  We  are 
indebted  to  Mr.  John  Williamson  of  Chicago  for  the  drawing  (Fig.  i, 
Plate  I. )  showing  the  adaptation  to  this  purpose  of  a  weighted  lloat 
similar  to  that  of  a  Mackenzie  compensator,  whose  operation,  actuated 
by  any  tendency  to  insufficiency  or  excess  in  the  blast,  maintains  a 
uniform  pressure  on  the  air  pipes,  whether  any  or  all  blast  valves  are 
open,  or  if  all  are  shut.  We  are  assured  that  this  uniformity,  at  a 
properly  adjusted  high  pressure,  is  materially  helpful  in  attaining  a 
large  production  with  economy. 

The  practice  at  one  of  the  Laclede  plants  at  St.  Louis  presents 
some  features  of  novelty,  in  departing  from  the  custom  of  throttling 
the  steam  engine  between  blasts.  Owing  to  the  location  of  the  blower 
room  next  the  retort  house  and  coal  pockets,  where  flying  dust  and 
grit  are  unavoidable,  a  type  of  self-contained  engine  was  considered 
preferable,  and  25  H.  P.  Westinghouse  standard  engines  were  chosen. 
As  these  run  at  390  revolutions  per  minute,  throttling  the  steam  or 
changing  the  speed  was  undesirable.  Experiment  quickly  showed 
that  a  proportion  between  driving  and  driven  pulleys  on  the  counter- 
shaft, which  would  give  sufficient  blast  when  the  time  of  blowing  on 
the  two  machines  coincided,  would  raise  the  relief  valves  and  result 
in  waste  if  the  same  conditions  at  the  blower  existed  during  the  run. 
An  additional  blast  gate  was  then  provided,  pierced  with  a  4-inch 
hole,  and  weighted,  attached  to  a  chain  running  over  spools  to  ihe 
operating  floor  above.  Though  both  blowers  discharge  into  a  single 
air  main,  but  one  of  them  is  run  at  a  time.  When  starting  up,  this 
pierced  gate  is  substituted  for  the  solid  gate — in  the  same  slide — and 
raised  while  blasting,  then  lowered  during  the  run.  A  pressure  is 
thus  maintained  on  the  pipe  at  all  times,  while  the  engine  load  is 
materially  reduced  when  the  blast  is  not  entering  the  machines.  The 
relief  valves  are  no  longer  raised  by  the  blast.  Indicator  cards  were 
taken  from  the  engines  before  and  after  this  plan  was  adopted,  and 
graphically  showed  the  saving,  besides  being  of  material  aid  in  de- 
ciding on  the  pulley  sizes.  Copies  of  the  final  cards  are  shown  in 
Plate  II. 

Charging  the  Generator, — Two  novelties  in  the  methods  of  charg- 
ing generators  are  illustrated  in  our  collection  this  year.  Mr.  William 
H.  Odiorne,  of  Springfield,  111.,  employs  a  hopper  (Fig.  3)  supported 
on  three  legs  of  angle  iron,  with  a  hinged  door  at  the  bottom,  which 
is  made  to  stand  directly  over  the  coaling  door  of  the  generator. 
The  hopper  holds  seven  bushels  of  coke,  and  can  be  discharged  in 
twelve  or  fifteen  seconds,  while  the  gas  maker  may  fill  it  at  his  leisure. 
It  is  not  heavy,  and  may  be  set  aside  when  barring  down  from 
the  top. 

Mr.  George  Light  contributes  a  drawing  (Fig.  2,  Plate  I.,)  show- 
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*^  Taking  the  average  height  of  all  the  nms  as  registered  on  the 
chart,  and  comparing  with  the  actual  day's  result  per  ran.  after  a 
number  of  charts  have  been  taken  oft  and  compared,  it  is  safe  to 
draw  a  few  general  deductions  from  a  sabseqaent  chart.  The  chief 
value,  however,  is  as  a  check  on  the  regularity  of  gas  making,  just 
as  a  watchman's  clock  is  an  indicator  of  his  behavior. 

^  ^  The  rise  and  fall  of  the  relief  holder  dees  not  materiall v  affect 
the  register,  there  being  only  a  few  tenths  difference  between  the  dif- 
ferent lifts,  while  the  pencil  registers  a  range  of  8  or  lo  inches  of 
back  pressure.  The  larger  the  circumference  of  the  drum,  the 
broader  the  space  covered  by  a  run :  indeed,  the  clock  work  may  be 
changed  to  revolve  the  drum  once  in  12  hours  instead  of  in  24.  and 
if  the  pencil  or  pen  be  provided  with  two  colors  of  ink  or  lead,  alter- 
nated each  12  hours,  you  would  have  a  day  and  night  record  super- 
imposed in  different  colors,  and  readily  distinguishable."  (Despite 
the  ingenuity  of  this  last  suggestion,  the  editor  imagines  that  it 
would  be  found  more  satisfactory  to  change  sheets  each  12  hours  thon 
to  change  colors.  The  times  of  clinkering  on  the  two  watches  (!o 
not  exactly  coincide,  and  the  lines  traced  are  necefsaiily  hea\y  ard 
close  together  at  best;  the  confusion  of  such  a  doubly  marked  shtet 
would  therefore  seem  to  be  an  objection  not  overcome  by  any  advan- 
tage in  superposing  the  charts.) 

Connecting  the  Test  Light. — Our  '-Well  Wisher"  also  forwaids 
some  notes  on  connecting  the  test  light  for  a  water  gas  machine.  He 
'  reminds  us  that  the  test  light  should  be  connected  with  as  short  a  run 
and  as  small  a  size  of  pipe  as  possible,  and  close  to  the  machine,  in 
order  the  changes  in  the  quality  of  gas  made  shall  (|uickly  show. 
From  the  outlet  to  the  first  scrubber  he  runs  a  ^  inch  pipe  downward 
a  few  feet,  then  leads  it  into  the  reduced  side  outlet  of  a  2-inch  tee. 
one  end  of  which  is  plugged  for  access  in  cleaning,  while  to  the  other 
end  is  attached  a  piece  of  2-inch  pipe  about  2  feet  long  to  serve  as  a 
tar  catcher.  The  outer  end  of  this  pipe  terminates  in  a  2-inch  cross. 
plugged  at  the  end,  connected  with  a  sealed  overflow  for  the  tar  o\\ 
its  lower  outlet,  and  reduced  to  ^  inch  at  the  upper  outlet,  ixom 
which  pipe  of  that  size  leads  upwards  to  the  purifying  i>ot,  above 
which  is  the  test  light  in  a  case  to  protect  it  from  draughts.  The  hot 
gas  is  cooled  by  the  run  of  pipe,  and  most  of  the  tar  is  deposited  in 
the  horizontal  washer  of  2-inch  pipe,  through  which  it  has  to  bubble. 
This  arrangement  gives  a  quick  course  of  gas  to  the  light,  with  a 
steady  flame,  and  the  burner  tip  needs  cleaning  but  once  a  day  in- 
stead of  once  a  run. 

Ventilating  Scrubbers,  etc.,  while  Cleaning  — In  cleaning  out  the 
washers  and  scrubbers  of  his  water  gas  plant.  Mr.  James  Somerville. 
of  Indianapolis,  writes  that  his  men  have  been  able  to  stay  in  the 
shells  only  a  short  time,  the  work  being  trying  and  exceedingly  slow. 
He  accordingly  made  a  connection  at  a  convenient  point  on  the  blast 
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pipe  between  blower  and  generator,  attaching  a  4-inch  light  galvan- 
ized iron  pipe,  with  slip  joints,  so  that  it  may  be  connected  and  dis- 
connected in  a  few  minutes.  He  then  ran  this  pipe  to  the  manholes 
of  the  washer  and  scrubber,  having  each  piece  marked  to  suit  the 
position  of  its  use  for  ease  in  putting  together.  No  valves  are  used. 
When  men  enter  the  apparatus  to  clean  it,  the  blast  is  turned  on,  and 
work  can  be  carried  on  without  any  trouble. 

MISCELLANEOUS    DEVICES. 

Recording  Bench  Histories, — Taking  leave  of  the  water  gas  divi- 
sion, we  have  a  chirt  from  Mr.  Irvin  Butterworth,  of  Columbus,  Ohio, 
for  recording  graphically  the  history  of  each  bench  in  a  coal  gas  plant. 
'^  First  number  the  benches,  and  then  make  a  chart  having  as  many 
light  horizontal  lines  as  there  are  benches,  and  the  spaces  between 
the  light  perpendicular  lines  represent  weeks.  Make  every  fourth 
perpendicular  line  heavy  so  as  to  make  the  spaces  between  them  rep- 
resent months.  Then  as  time  goes  on,  indicate  the  history  of  each 
bench  by  marking  the  horizontal  lines  somewhat  as  follows:  Draw 
solid  lines  for  working  benches,  dotted  ones  for  idle  benches,  and 
le  ive  the  lines  blank  for  benches  that  are  rebuilding.  ***\Vhere  the 
rebuilding  of  benches  is  indicated,  the  name  of  the  maker  of  retorts 
used,  and  the  size  of  same,  etc.,  can  be  readily  shown  ;  and  also,  if 
desired,  other  data  as  to  any  repairs  that  were  made  upon  the  fur- 
naces of  these  particular  benches,  etc.  It  is  also  easy  to  indicate 
when  retorts  were  decarbonized.  By  making  the  charts  uniform,  and 
]).isting  each  year's  chart  to  the  end  of  the  chart  for  the  preceding 
year,  the  record  can  easily  be  made  continuous  indefinitely.  Like 
many  other  such  records  it  grows  more  valuable  with  age.  We  have 
used  this  wrinkle  ourselves  for  several  years  and  find  it  very  conven- 
ient and  satisfactory.*'  A  chart  on  the  lines  of  that  received  from 
Mr.  Butterworth  is  given  on  Plate  W  ,  in  Fig.  13. 

Pressure  Gauge. — Two  modifications  of  the  usual  form  of  pressure 
gauge  have  been  contributed  by  friends  of  the  Wrinkle  Department, 
the  first  being  that  of  Mr.  George  MacMillan,  of  LaCrosse,  Wis., 
whose  ingeniously  simple  device  is  shown  in  Fig.  16,  Plate  V.  Mr. 
MacMillan  writes  that  the  gauge  from  which  his  photograph  was 
taken  was  a  22-inch  instrument  without  scale,  now  in  use  on  the  out- 
let of  the  rotary  exhauster  at  his  Api)lcton  (Wis.)  works.  The  pic- 
ture is  practically  self  explanatory,  but  to  make  its  construction  a 
little  clearer  he  adds  that  the  unions  used  to  connect  with  the  glass 
tubes  were  taken  from  condemned  meters,  of  which  there  are  usually 
several  at  every  gas  works.  The  male  part  of  this  union  is  tai)i)ed 
with  a  \  inch  gas  tap,  to  receive  one  end  of  a  short  \  inch  nipple, 
the  other  end  of  which  screws  into  the  fitting,  as  shown.  The  nij)ple 
marked  **  a"  in  the  sketch  is  plugged  gas  and  water  tight  with  lead, 
or  may  be  a  solid  piece  of  iron.      All   the  other  parts  are  made  of 
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common  gas  pipe  and  gas  fittings,  }  inch  size.  The  materials  nec- 
essary to  make  such  a  gauge,  of  almost  any  length,  are  always  so  ac- 
cessible and  inexpensive,  that  the  design  is  certain  to  be  of  some 
practical  interest  to  the  fraternity. 

Pressure  Gauge  with  Adjustable  Water  Level. — Mr.  James  Fer- 
rier,  of  Columbus,  Ga.,  sends  the  second  item  regarding  gauges,  and 
his  suggestion  is  illustrated  in  Fig.  17,  Plate  V.  His  device  has  tho 
upper  tee  with  pet  cock,  and  the  lower  crosses  and  short  nipple  con- 
necting them,  attached  to  a  suitable  board  by  pipe  straps.  The  glass 
tubes  are  connected  with  the  fittings  by  boring  out  the  threads  of  the 
latter,  then  slipping  a  piece  of  rubber  tubing  or  a  bored  rubber  stop- 
per over  the  glass  and  into  the  fitting ;  a  perfectly  tight  joint  is  thus 
obtained.  The  essential  novelty  of  this  arrangement  lies  however  in 
the  use  of  the  rubber  tubing,  pinch  cock,  and  funnel,  by  which  the 
level  of  water  in  the  gauge  may  be  adjusted  to  any  point  by  raising  or 
lowering  the  funnel— which  is  supported  by  a  pipe  hook — and  slightly 
opening  the  pinch  cock.  The  tubing  and  funnel  also  provide  an  easy 
means  of  replenishing  or  draining  the  gauge  without  the  necessity  of 
removing  the  plugs.  (A  modification  of  this  arrangement  is  seen  in 
Hempel's  analytical  apparatus,  in  the  method  of  transferring  gas  be- 
tween the  burettes  and  pipettes.) 

Using  Rosin  in  Pouring  Lead  Joints, — In  the  realm  of  "  Distribu- 
tion" the  editor  acknowledges  with  pleasure  several  items  of  import- 
ance. Mr  H.  L.  Rice,  of  Milwaukee,  calls  attention  to  the  advan- 
tage of  using  rosin  in  running  the  lead  joints  on  cast  iron  main  pipe 
of  all  sizes  larger  than  ten  inches.  *'  The  mode  of  use  is  to  place  a 
few  lumps  of  rosin  in  the  pouring  hole  made  by  the  clay  on  the  pipe, 
powdering  the  same,  and  shoving  as  much  as  possible  of  the  dust  in- 
side the  bell.  The  lead  as  poured  passes  over  this  powdered  rosin, 
and  carries  it  before  it  into  the  joint.  The  rosin  greases  the  entire 
joint,  and  prevents  the  lead  from  cooling  too  suddenly  against  the 
cold  sides  of  the  pipe,  and  gives  a  smooth  and  even  joint.**  Mr. 
Rice  adds  that  he  has  had  occasion  to  pull  apart  a  good  many  taper 
joints  in  24-inch  pipe  designed  for  use  in  the  bed  of  a  river,  in  which 
joints  rosin  was  not  at  first  used,  but  was  afterward  brought  into  ser- 
vice. The  joints  made  without  the  rosin,  although  carefully  poured, 
when  pulled  apart  were  found  to  present  a  slightly  roughened  surface, 
showing  the  influence  of  too  rapid  cooling ;  in  one  case  where  the 
pouring  was  from  two  ladles,  through  misjudgment  of  the  quantity 
required,  the  joint  was  thoroughly  bad.  After  the  rosin  was  used, 
however,  the  joints  were  invariably  smooth  and  even,  and  the  si)igot 
end  of  each  pipe  when  pulled  out  showed  that  it  had  been  oiled  over 
its  entire  surface  by  the  rosin.  In  another  case  of  a  double  pouring, 
rosin  being  used  the  joint  was  found  to  be  acceptable.  '•  Should 
moisture  be  present,  the  rosin  almost  entirely  prevents  the  spattering 
of  the  lead  which  usually  takes  place  under  these  circumstances.** 
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Inflating  Gas  Bags. — Mr.  Ralph  Woodward,  of  New  Rochelle, 
N.  Y. ,  communicates  the  following  suggestion :  **  Having  had  trouble 
in  blowing  up  rubber  gas  bags  tight  enough  to  entirely  hold  back  the 
gas,  the  idea  occurred  to  me  that  by  using  a  small  bicycle  pump,  such 
as  is  used  to  inflate  tires,  1  might  save  my  lungs  and  get  the  bags 
tighter.  It  proved  a  success.  The  only  care  needed  is  not  to  force 
the  gas  bag  too  hard,  or  it  will  burst.'*  As  Mr.  Woodward  prefaced 
his  note  with  the  remark  that  his  suggestion  might  not  be  a  new 
wrinkle,  the  editor  feels  free  to  add  that  he  has  known  a  gasfitter's 
proving  pump  to  be  used  in  the  same  way.  If  the  form  of  indicator 
bag  made  by  certain  manufacturers  is  used,  having  a  small  bag  on 
the  rubber  stem  outside  the  main  pipe,  the  progress  of  inflation  may 
be  watched,  and  greater  safely  attained. 

Gas  Bag  Holes ^  Cut  vs.  Drilled^ — It  may  be  remarked  in  passing, 
that  one  of  the  difficulties  in  handling  gas  bags  arises  from  the  dan- 
ger of  tearing  the  bag  when  passing  it  through  the  hole  in  the  pipe, 
owing  to  the  presence  of  splinters  of  iron  from  the  drill,  either  in  the 
pipe,  or  at  the  last  thread  in  the  opening.  This  has  led  to  the  prac- 
tice of  cutting  hand  holes  instead  of  using  drilled  openings,  except 
on  the  smaller  sizes,  and  is  particularly  convenient  on  exposed  mains 
about  the  works.  The  use  of  a  section  of  sheet  gum,  about  twice  the 
size  of  the  hole,  and  pierced  in  the  center  for  the  bag  stem,  is  an  ad- 
ditional precaution  both  as  regards  tightness  of  the  fit  and  lessened 
danger  ot  tearing  at  the  bag  hole.  The  hand  hole  may  be  cut  and 
caj)  screw  holes  tapped  almost  as  quickly  as  a  large  drill  tap  can  be 
driven  through  the  main,  and  ])erniits  the  pipe  to  be  swabbed  out, 
the  edges  of  the  hole  to  ])e  smoothed,  and  the  bag  to  be  adjusted 
nuich  more  ra|)idly. 

A  Piston  Piui:;  for  Main  Laying, — But  gas  bags,  while  we  must 
use  them  until  a  better  device  is  marketed,  are  at  best  *^  mighty 
onsaitin,"  and  our  plaudits  and  patronage  await  the  inventor  of  a 
successful  substitute.  Mr.  Donald  McDonald,  of  Louisville,  sends 
description  of  a  device  which  he  uses  in  laying  new  mains,  to  which 
his  men  have  given  the  sulphurously  suggestive  name  of  a  '  *  go-devil ' '  : 
'*  It  consists  of  a  piston  attached  to  a  rope,  which  is  put  into  the  pipe 
to  begin  with,  and  no  gas  bag  is  used.  Before  the  joint  of  pipe  is 
put  in  place,  the  rope  is  run  through  it,  and  as  soon  as  the  joint  has 
been  made  tight  the  i)iston  is  pulled  forward  into  the  last  length  laid. 
In  this  way  we  always  have  gas  behind  us  to  test  our  pipes,  and  can 
also  give  gas  service  without  waiting  until  the  whole  main  is  com- 
pleted. Of  course  this  piston  leaks  slightly,  and  in  case  of  any  con- 
siderable time  elapsing  between  the  laying  of  the  joints  we  ])ut  the 
rope  inside  the  last  joint  laid,  and  then  close  it  up  with  a  rubber 
plug  such  as  plumbers  use  in  testing  soil  pipes.  This  piston  may,  of 
course,  be  made  in  many  ways.  We  make  it  with  a  block  of  wood 
on  which  is  jointed  a  sheet  of  rubber  in  such  a  manner  as  to  make  it 
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take  a  shape  something  like  that  of  a  parachute.  This  is  amply  tight 
for  handling  natural  gas.  It  might  be  necessary,  however,  in  hand- 
ling artificial  gas  to  take  means  for  making  this  piston  more  com- 
pletely gas  tight."  The  editor  has  heard  that  in  New  Orleans  a  con- 
trivance known  as  a  ''rat*'  has  been  used  to  clear  out  obstruc- 
tions in  the  mains,  being  driven  through  by  water  pressure.  The  ar- 
rangement was  described  as  consisting  of  two  pistons  connected  by 
a  rod,  in  order  that  they  might  maintain  a  position  perpendicular  to 
the  line  of  main,  and  pass  through  tees  or  crosses  at  street  intersec- 
tions without  difficulty.  Each  piston  was  made  of  two  discs  of  metal, 
between  which  was  a  circle  of  leather  slightly  larger  than  the  inside 
diameter  of  the  main.  This  contrivance  is  mentioned  because  it 
seemed  another  practical  device  for  carrying  out  Mr.  McDonald's 
interesting  plan. 

Safety  Pipe  for  Drip  Boxes,  —  An  important  safeguard  for  drip 
boxes  is  described  by  Mr.  James  Somerville  of  Indianapolis,  who 
connects  the  drips  about  his  works  in  the  manner  shown  in  Fig.  14, 
Plate  V.  It  will  readily  be  seen  that  if  the  small  pipe  leading  from 
main  pipe  to  pot  becomes  stopped  up — as  too  frequently  occurs  in 
certain  situations — the  drip  will  show  dry,  and  yet  the  main  may  be 
half  full  of  water.  The  safety  pipe,  as  Mr.  Somerville  entitles  it,  is 
run  through  the  main  nearly  to  the  bottom,  and  is  carried  to  the 
ground  level  above  just  as  is  the  drip  riser.  The  drip  man  is  in- 
structed to  try  the  safety  pipe  after  pumping  the  drip  at  the  riser, 
and  if  gas  does  not  blow  out  at  the  safety  pipe  to  pump  from  there 
also. 

A  recent  experience  in  St.  Louis  caused  the  adoption  of  an  expe- 
dient similar  to  this.  A  line  of  special  main  deeply  bedded  to  avoid 
other  pipes  nearer  the  surfacct  has  a  drip  at  a  point  where  it  passes 
below  a  20-inch  line.  This  drip  is  made  of  a  piece  of  12-inch  pipe, 
plugged  and  capped,  lying  horizontally,  and  was  connected  to  the 
main  pipe  by  a  i-inch  drain  running  with  a  bend,  like  that  shown  by 
Mr.  Somerville.  This  drain  became  stopped  up  some  time  since, 
and  could  only  be  cleared  by  digging  down  and  removing  it,  when  it 
was  found  to  be  full  of  hard  naphthaline.  When  replacing  the  drain 
the  12-inch  pipe  used  as  a  drip  was  moved  under  the  main,  as  shown 
in  Fig.  15,  Plate  V.  ;  the  drain  was  connected  with  an  expansion 
joint  directly  between  the  pipes,  and  a  sounding  or  safety  pipe  like 
Mr.  Somerville's  was  attached  immediately  over  it;  so  that  in  addi- 
tion to  the  use  of  the  latter  as  a  pump  suction,  a  rod  may  be  inserted 
and  any  obstruction  entirely  dislodged. 

Improved  Form  of  the  **  Delicate  Test  for  Piping,** — A  very  prac- 
tical construction  of  the  bottle  for  testing  gas  piping,  described  in  the 
budget  of  kinks  of  1895,  *s  used  by  Mr.  James  Ferrier  of  (.'ohimbns, 
Ga.,  who  writes  as  follows:  ''  I  was  not  slow  in  making  use  of  the 
admirable  device  for  testing  piping  suggested  by  Mr.  Chollar  in  last 
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year's  Wriokles.  Finding,  however,  that  the  apparatas  as  then  de* 
scribed  was  rather  a  fragile  one  in  the  hands  of  workmen,  I  adopted 
the  arrangement  shown  in  the  sketch  (Fig.  i8,  Plate  V  ),  which  I 
have  used  with  the  most  satisfactory  results.  The  bnlb  shown  is  a 
glass  oil-cup  of  the  inverted  pattern,  and  is  readily  obtained  from 
dealers  in  steam  fittings.  As  these  cups  are  furnished  with  pipe 
threads,  the  ease  with  which  such  a  device  may  be  rigged  up  is  evi- 
dent. The  connection  between  the  cross  and  the  glass  tube  is  made 
by  means  of  a  rubber  stopper,  and  to  obtain  a  tight  joint  the  threads 
of  that  branch  of  the  cross  are  bored  out.  The  opening  of  the  oil- 
cup  must  be  made  at  least  ^inch  larger  than  the  external  diameter  of 
the  glass  tube.  The  upright  nipples  shown  in  the  sketch  are  fur- 
nished with  the  standard  male  threads  of  a  meter ;  a  set  of  these  nip- 
ples corresponding  to  different  sizes  of  meters  should  be  provided* 
In  making  a  test,  all  that  is  necessary  is  to  substitute  the  tester  for  the 
meter." 

It  is  interesting  to  note  how  certain  of  the  Wrinkles  described  in 
this  department  on  former  occasions  have  later  been  devised  by  other 
than  their  contributors  to  our  Proceedings,  or  have  been  the  subjects 
of  thought  and  discussion  in  other  channels  of  technical  interest — in 
both  cases  doubtless  without  the  knowledge  on  the  part  of  the  other 
writers  that  the  details  had  been  brought  before  our  conventions. 
The  object  of  Mr.  Jenkins'  device  for  by  passing  the  lower  tray  of  a 
purifier  (Wrinkles  of  1894)  is  now  covered  by  Mr.  F.  Southwell 
Cripps*  English  patent ;  and  Mr.  Chollar's  arrangement  of  a  test  for 
house  piping,  described  in  1895,  ^"d  used  by  him  for  many  years  be- 
fore, was  patented  in  almost  identical  form  in  England  early  this  year, 
and  shown  in  the  Jjondon  Jour ti a/* s  Register  of  Patents,  Feb.  4,  1896, 
page  228.  Mr.  Odiorne's  device  for  pulling  up  the  rod  when  barring 
for  street  leaks  was  shown,  but  with  wheels  added,  in  the  Wrinkle 
Department  of  the  Pacific  Coast  Gas  Association  at  the  meeting  fol- 
lowing ours  ;  but  reference  was  made  in  their  description  to  our  prior 
account  of  the  similar  device.  Other  instances  might  be  cited.  But 
the  principles  of  certain  contrivances  which  we  have  described  have 
been  well  known  long  before  their  appearance  on  our  pages,  and 
their  accounts  were  only  given  because  embodying  some  alterations 
from  previous  methods  of  attaining  desirable  ends.  It  will,  there- 
fore, be  seen  that  these  matters  are  by  no  means  mentioned  as  a 
claim  that  we  are  always  the  first  to  describe  the  designs  which  have 
been  presented,  or  that  originality  is  inherently  a  part  of  our  work ; 
but  only  to  emphasize  the  position  we  have  taken  in  endea'Doring  to 
obtain  items  which  were  new :  or,  if  some  were  not  altogether  un- 
known, to  choose  the  one  which,  like  the  harvest  moon,  was  an  old 
friend  with  a  new  phase. 

In  addition  to  the  office  of  the  Wrinkle  Department  in  supplement- 
ing the  Question  Box,  as  was  prophesied  for  it  at  its  institution,  the 
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thought  occurs  to  the  editor  that  it  has  a  work  to  do  as  a  ^*  Suggestion 
Box."  In  our  idle  moments  do  we  not  often  think  of  devices  which 
we  will  sometime  work  out,  which  are  mayhap  of  little  immediate  use, 
but  might  be  convenient  under  certain  circumstances  later?  Upon 
some  of  these  ideas  we  may  have  already  worked  in  a  desultory  way ; 
but  not  being  altogether  satisfied  with  our  progress,  while  the  object 
sought  is  not  sufficiently  vital  to  arouse  our  determination  to  solve  it 
ourselves,  we  may  be  willing  to  outline  the  end  to  be  accomplished, 
and  let  our  brethren  have  a  shy  at  it. 

For  instance,  it  has  been  suggested  that  ^a  governor  on  the  water 
gas  blast  pressure,  similar  in  purpose  and  effect  to  that  already 
shown,  may  be  made  by  properly  weighting  and  counterweighting  a 
small  bellows.  Who  will  be  the  one  to  successfully  arrange  this? 
Again,  a  whistle  tube  has  been  arranged  on  the  seal  box  of  a  water 
gas  machine,  to  indicate  low  seal  if  the  scrubber  water  was  insuffi- 
cient. This  failed  to  give  entire  satisfaction  because  of  the  disturb- 
ance of  the  water  during  the  run,  especially  at  first ;  for, -if  adjusted 
low,  it  would  not  unseal  in  time  to  be  of  service;  and,  if  raised 
higher,  was  like  ^sop's  fabled  wolf  annunciator,  and  sounded  the 
alarm  most  of  the  time.  This  difficulty  can  be  overcome ;  let  its 
solution  be  sent  to  our  Department. 

Again,  a  positive  device  for  controlling,  measuring  and  keeping 
uniform  the  supply  of  water  to  a  scrubber  is  much  needed,  and 
would  repay  attention. 

Can  an  appliance  be  devised  to  push  into  a  service  pipe  from  the 
cellar,  which,  after  clearing  away  minor  obstructions,  could  be  ex- 
panded within  the  pipe,  enabling  the  presence  of  leaks  to  be  found 
and  their  position  located  by  putting  pressure  on  the  pipe  from  the 
cellar  end,  and  measuring  the  length  of  rod  which  had  entered 
when  the  leak  was  discovered?  Of  course,  in  a  service  with  stop 
cock  this  would  not  be  so  available,  and  the  stop  cock  itself  will 
enable  such  a  pressure  test  to  be  made  for  that  portion  of  the  ser- 
vice ;  but  as  it  is  a  reasonable  statement  that  quite  as  much  of  our 
leakage  takes  place  from  services  as  from  main  pipes,  any  sugges- 
tion promising  even  a  morsel  of  relief  is  worth  at  least  a  passing 
consideration. 

It  is  hoped  that  the  discussion  upon  the  contributions  which  are 
here  collected  will  include  many  suggestions  such  as  have  been  indi- 
cated, which  will  be  worked  up  by  our  members  and  forwarded  for 
the  Wrinkle  Department  of  1897. 

DISCUSSION. 

The  President — We  shall  be  glad  to  have  a  discussion  on  some  of 
the  matters  referred  to  in  the  "  Wrinkle  Department,*'  and  PMitor 
Thompson  is  ready  to  explain  anything  that  may  not  be  understood. 

Mr.  Clark — I  do  not  understand  how  the   use  of  rosin  or  an  oil 
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can  prevent  the  spitting  of  the  lead.    How  does  the  presence  of  a 
little  rosin  prevent  lead  from  shrinking?    Perhaps  Mr.  Thompson  can 

explain. 

Mr.  Thompson — My  experience  with  rosin  began  shortly  after  Mr. 
Rice  wrote  to  me  last  fall  of  his  use  of  it  in  Milwaukee.  I  have  had 
no  occasion  to  pull  apart  any  of  the  joints  in  which  we  have  used 
rosin,  and  so  I  cannot  corroborate  his  statement  with  regard  to  that, 
but  I  have  no  doubt  that  it  is  entirely  correct.  I  have  no  doubt  Mr. 
Cowdery  can  give  us  some  information  on  the  matter.  I  have  been 
using  rosin  on  all  the  i6  or  12  inch  joints  which  I  have  had  occasion 
to  connect. 

Mr.  Clark — What  does  the  rosin  do?  What  advantage  is  there  in 
its  use? 

Mr.  Thompson — I  thought  that  Mr.  Rice's  description  of  the  mat- 
ter as  printed  in  the  Wrinkle  Department  was  sufficiendy  plain.  He 
claims  it  prevents  the  sudden  cooling  of  the  lead  by  interposing  a  thin 
film  of  rosin  between  it  and  the  iron  of  the  pipe. 

Mr.  a.  S.  Miller — If  cooling  is  prevented,  as  Mr.  Thompson 
suggests,  by  the  rosin  coming  in  between  the  lead  and  the  pipe,  then 
we  will  be  in  the  condition  that  we  were  when  we  used  tarred  pipe ; 
the  rosin  will  be  dissolved  by  the  gas,  and  we  will  always  have  a  leaky 
joint. 

Mr.  Thompson — I  beg  Mr.  Miller's  pardon^  but  the  joint  is  linrt 
yarned.  The  lead  comes  in  contact  with  the  iron,  and  the  gas  is  not 
likely  to  so  thoroughly  permeate  the  yam  as  to  dissolve  all  that  rosin. 
In  the  case  of  tarred  pi|)e,  as  I  understand  it,  the  gas  follows  along 
and  dissolves  the  tar  under  the  hemp.  That  condition  does  not  ob- 
tain in  (juite  the  same  manner  when  you  use  rosin. 

Mr.  a.  S.  Millkr — Mr.  Thompson  may  be  able  to  make  his  joint 
in  such  a  way  that  the  yarn  does  all  the  work  of  holding  the  gas,  but 
I  do  not  think  that  that  is  the  common  practice.  It  is  true  that  a 
joint  can  be  made  tight  with  yarn,  but  I  think  in  ordinary  practice  the 
joint  cannot  be  made  so  tight  with  yarn  that  it  will  stay  tight,  and 
that  the  lead  has  to  be  very  largely  depended  upon  to  make  a  tight 
joint. 

The  President — Are  there  any  more  remarks? 

Mr.  a.  S.  Miller — I  notice  that  Mr.  Thompson  suggests  a  scheme 
for  keeping  his  door  from  burning  when  he  first  starts  up  the  fire  in 
the  generator.  I  would  suggest  that  if  he  simply  puts  12,  15  or  18 
inches  of  old  ashes  and  clinker  in  the  bottom  of  his  machine  before 
he  starts,  he  can  then  fire  up  at  leisure  without  having  any  trouble 
with  burning  the  grates,  the  doors,  or  anything  of  the  kind  in  the  bot- 
tom part  of  the  machine." 

Mr.  Clark — I  want  to  emphasize  the  value  of  this  pressure  regis- 
ter of  the  Altruria  Gas  Light  Company.     In  what  State  was  it? 

Mr.  Thompson — The  State  of  Bliss,  I  guess. 
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Mr.  Clark — A  study  of  this  pressure  gauge  sheet  from  day  to  day, 
with  a  thorough  knowledge  of  the  condition  of  the  machines,  enables 
a  man  ultimately  to  infer  from  the  register  the  condition  of  his  fire 
during  the  time  of  recording.     I  believe  it  to  be  very  valuable  indeed. 

1  did  not  know  that  it  was  new.  I  think  Mr.  Egner  used  that  in  St. 
Louis  a  few  years  ago. 

Mr.  Thompson — Not  to  my  knowledge,  or  not  in  that  shape.  I 
would  add,  however,  that  Mr.  Clark  may  have  had  in  mind  the  use  of 
the  ordinary  exhaust  register  on  a  machine  which  was  taking  the  gas 
from  both  the  coal  plant  and  the  water  gas  plant,  which  was  operated 
without  a  relief  holder,  so  that  the  runs  were  really  recorded  on  the 
gauge.  But  since  coal  gas  was  also  used  by  the  same  exhauster,  no 
such  comparison  of  results  was  possible,  as  is  the  case  where  the 
register  is  attached  directly  to  the  machine.  Doubtless  that  is  what 
suggested  to  Mr.  Egner  the  trial  there. 

Mr.  Clark — It  is  certainly  a  very  valuable  appliance. 

Mr.  a.  S.  Miller — I  would  like  to  call  attention  to  this  governing 
device  for  the  blower,  and  would  like  to  ask  Mr.  Thompson  whether 
that  is  for  a  fan  blower  or  for  a  direct  pressure  blower.  The  fan 
blowers  are  usually  designed  to  give  a  certain  pressure,  and  if  the 
engine  is  run  to  speed  they  will  not  give  that  pressure  in  the  neigh- 
borhood of  the  blower,  unless  the  pipe  is  enormously  large,  whether 
the  blast  is  on  or  off.  If  the  blast  pipe  is  perfectly  tight  the  engine 
will  not  require  any  more  power  to  run  it  when  the  machine  is  shut 
off,  with  the  gate  shut,  or  with  the  gate  shut  and  a  hole  in  it,  than  it 
would  without  it,  provided  only  the  gas  pipe  is  perfectly  tight ;  and 
if  the  blast  valves  do  not  hold  down  they  ought  to  be  weighted  to 
hold  below  the  pressure  set  to  run.  That  being  the  case  I  do  not  see 
any  advantage  in  having  a  self-governing  device.  I  think  the  thing 
is  self-governing  by  the  design  of  the  blower.  I  think  it  an  unneces- 
sary duplication  of  machinery. 

Mr.  Thompson — If  Mr.  Miller  will  examine  the  diagram  on  Plate 

2  he  will  note  quite  a  difference  between  the  third  figure  and  the 
fourth  figure  immediately  below  it.  In  the  case  of  the  third  figure  all 
the  valves  were  shut  and  the  blast  gate  was  open.  The  engine  was 
taking  16.15  horse  power.  On  the  fourth  figure  the  gate  was  closed, 
but  the  4-inch  circular  opening  was  in  it  to  maintain  pressure  on  the 
pipe.     In  that  case  the  horse  power  had  been  reduced  nearly  4. 

Mr.  a.  S.  Miller — If  I  may  be  allowed  to  say  it,  we  only  need 
that  proof  to  show  that  the  blast  valve  was  not  tight. 

Mr.  Thompson — That  may  be ;  it  was  one  of  your  machines, 
(laughter). 

The  Prf^sident. — I  hope  Mr.  Clark  and  Mr.  Miller  are  not  the 
only  gentlemen  in  the  room  who  are  qualified  to  speak  of  matters  in 
the  Wrinkle  Department. 

Mr.  T.  D.  Miller — Mr.   Fabin,  of  Toledo,  was  just  setting  up  a 
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M^.  'i-  S.  Mrr-'-f-k — 1  naovc.  as  an  exxressioa  ot  the  u 
vrr»»ir/*'::jt  of  the  Aivx,iation.  iha:  Mr.  Thom:.s:>a  remain  the  Edilor 
tf\  th':  "  'ArinJcIe  liepartmeni"  another  year. 

'\\\y.  I'kK'.ihKSi — Mr.  Thompson  has  a  sunding  engagement  as 
f>litor  of  ihf:  ••  Wrinkle  lief/anment." 

QUESTION  BOX. 

'Imk  l'fcKsn»f:vi — We  will  now  consider  a  few  i]uestions  from  the 

On'tstion  ]'0i)%,     Thev  will  be  read  bv  the  Secretary 

•  *  »  » 

'•  lVhi/:h  do  you  consider  the  best  form  of  joint  for  northern  cli'* 
matfx—tead  or  cement?  *  * 

TuK  I'kF.sn»Kvr — Is  there  any  reply  to  that  question? 

Mk.  Oi^ioRNK — |)oes  it  mean  for  coal  gas  or  for  natural  gas? 

Tmk  PkKsiDKvr — If  no  one  feels  qualified  to  answer  that  question 
wr  will  pasH  to  the  next.  That  opens  up  a  vast  field  for  discussion,  if 
anylioHy  f:arcs  to  tackle  it.  The  writer  of  this  question  was.  perhaps, 
inc'xprrienced  on  this  point,  and  would  really  like  the  information; 
;in(l  whih;  the  subject  to  most  of  us  is  old,  hackneyed  and  worn  out, 
ytrt  I  trust  that  some  gentleman  will  be  kind  enough,  for  the  sake  of 
the  man  who  has  propounded  the  question,  to  enlighten  him. 
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Mil.  Odiorne — I  have  always  largely  used  the  cement  joint  in  my 
works.  Last  spring  I  laid  if  miles  of  12  inch  and  10  inch  pipe,  and 
we  used  all  cement  joints,  with  the  exception  of  one  lead  joint  in  each 
block.  Our  blocks  are  about  400  feet  long.  We  have  not  had  a 
single  leak  on  that  line  of  main.  I  think  in  our  climate  and  soil  the 
cement  joints  are  all  right. 

The  President — Do  you  use  Portland  cement? 

Mr.  Odiorne — Portland  cement  entirely. . 

The  President — What  is  the  proportion  of  cement  to  sand? 

Mr.  Odiorne — We  use  no  sand  whatever;  it  is  all  cement.  We 
put  in  a  yarn,  driving  it  down  tight,  then  put  in  the  cement,  mixed 
up  medium  thin  (not  too  stiff),  and  then  put  in  another  yarn  and 
drive  it  down  until  the  water  oozes  up  through  the  yarn.  Then  we 
make  up  a  thicker  cement  to  finish  it  with. 

Mr.  Jenkins — What  has  the  condition  of  the  soil  to  do  with  it? 

Mr.  Odiorne — It  may  have  a  good  deal  to  do  with  it  in  the  way  of 
contraction  or  expansion.     Ours  is  a  clay  soil. 

Mr.  Thompson — I  am  very  much  surprised  to  hear  Mr.  Odiorne 
say  that  he  uses  neat  Portland  cement.  In  our  work  we  have  found 
it  desirable  to  mix  our  cements,  and  we  found  that  the  finest  cement 
is  by  no  means  the  best  for  that  kind  of  work.  The  particular  mix- 
ture we  have  been  using  is  about  half  and  half  of  the  Portland  and  a 
lower  grade  cement.  In  another  case  we  used  about  two-thirds  of 
the  lower  grade  cement  and  one-third  of  the  higher.  In  both  of 
these  cases  the  results  were  very  much  more  satisfactory  than  were  the 
results  obtained  with  either  low  grade  cement  or  high  grade  cement 
alone. 

Mr.  Odiorne — I  would  like  to  ask  Mr.  Thompson  where  he  found 
the  difference,  and  what  was  the  difference  in  the  use  of  the  mixed 
cement  and  the  pure  cement? 

Mr.  Thompson — One  great  difference  was  in  the  cracking  of  the 
cement  around  the  bell.  In  moulding  the  fillet  between  the  face  of 
the  bell  and  the  body  of  the  pipe  with  Portland  cement,  it  had  a 
tendency  to  crack  perpendicular  to  the  pipe — that  is  away  from  the 
face  of  the  bell.  With  a  lower  grade  of  cement  it  had  a  slight  ten- 
dency to  crack  around  the  pipe.  Roughly  you  could  determine 
somewhat  the  proportion  of  mixture  by  finding  the  angle  at  which  it 
cracked. 

The  President — I  would  like  to  ask  Mr.  Thompson,  before  he 
takes  his  seat,  if  it  has  been  his  practice  in  St.  Ix)uis  of  late  years  to 
lay  street  mains  with  cement  joints? 

Mr.  Thompson — Altogether,  with  the  exception  of  one  joint  in  five 
or  ten,  to  take  care  of  the  expansion  and  contraction. 

A  Member — I  have  been  laying  the  same  cement  joints  for  about 
20  years.  I  had  found  the  Rosendale  cement,  of  New  York  State,  a 
very  desirable  cement  to  use.     I  tried  the  Portland,  and  also  tried 
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making  watei  gas  ttut  ibc  cctocot  >oint»  wooU  aot  sund  Uk  ■rater 
gas.  Iiiil  I  barr  had  no  trouble  at  aD.  and  hate  ioutd  Ao  Dkore  leak- 
age »irh  watrt  gas  than  with  coal  gas. 

Tiir  I'kEsinKNT — Arc  tbcfr  aaj  toon  renuts  oa  diu 
If  not  vvc  will  pass  to  the  next. 

'  'fs  it  fnftuy  for  a  gat  <cmfamy  im  tmail  rititt  U  d*  gmi  fitting  mmd     ■ 
seU  gas  fixtures/" 

Mk.  OmoiLVK — ^Thai  is  a  (eatufc  we  nccetillv  took  up  in  oar  city. 
SonicthiiiK  over  a  year  ajjo  *t  adopted  a  plan  oi  pamng  m  services 
troc,  [hmkiii^;  we  ivould  get  a  good  nwny  oc"  loasuiii^^r-^  thereby. 
Thi  /;.!.•.  I'llUis  lock  .tdv^ougc  of  ihal  and  put  up  the  pr.^c  Iji  t-iping 
houses  ,i  leiits  a  foot.  Formerly  they  charged  9  and  1 2  cents,  now 
they  charge  12  and  15  cents.  We  concluded  that  that  would  not  do. 
We  ran  a  line  of  mains  on  which  we  had  a  number  of  subscribcts, 
hut  when  we  came  to  put  in  the  services  a  number  of  them  objected, 
saying  that  they  could  not  afford  to  have  their  houses  piped.  We 
told  them  that  we  would  do  the  piping  for  them  and  save  them  some 
money.  We  found  that  we  could  do  it  for  about  one-half  what  the  gas 
fitters  were  charging.  From  that  time  on  we  continued  doing  it,  and 
we  have  gained  a  great  many   consumers  by  going  to  the  owners  of 
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old  dwellings  on  lines  of  main,  and  telling  them  that  we  will  put  in 
the  services,  furnish  the  meter  and  connections,  pipe  the  houses,  and 
furnish  the  fixtures,  giving  either  a  price  for  the  whole,  or  allowing 
them  to  select  the  fixtures  and  pay  according  to  the  quality  they 
take.  But  we  give  them  a  price  for  which  we  will  pipe  the  house, 
and  it  is  so  much  less  than  they  anticipated  that  we  get  a  great  many 
new  consumers. 

Mr.  T.  D.  Miller — I  suppose,  as  the  question  refers  to  small 
cities,  it  will  apply  to  my  place.  We  are  now  getting  out  of  the  fix- 
ture business  as  fast  as  we  can.  It  was  taken  up  by  the  Company 
because  the  fitters  in  the  town  who  were  in  the  business  were  asking 
such  outrageous  prices  for  their  fixtures  and  piping ;  but  I  do  not 
believe  that  a  gas  company  can  afford  to  merit  the  antagonism  of  the 
local  gas  fitters.  I  think  they  will  in  the  end  do  the  gas  company  a 
great  deal  of  harm.  While  I  have  been  for  four  years  trying  right 
along  to  get  out  of  the  fixture  business,  I  have  not  yet  succeeded. 
We  are  attempting  only  to  carry  no  gas  fixtures.  We  do  house  pip- 
ing, and  if  we  cannot  do  it  at  prices  that  will  give  the  fitters  a  chance 
to  do  the  work  we  will  do  it  for  less.  We  think  it  is  an  advantage  to 
the  Company  to  be  prepared  to  do  that  kind  of  work.  But  still  I 
would  let  the  fitters  understand  that  we  are  going  to  give  them  a 
chance.  In  the  electrical  business  I  notice  that  the  supply  men  work 
very  hard  for  the  electric  light  company,  and  every  fitter  that  you  can 
get  to  do  the  fitting  and  to  sell  the  gas  fixtures  will  become  a  worker 
for  you  in  the  same  way.  I  think  a  gas  company  should  not  go  into 
the  business  unless  the  circumstances  are  very  provoking. 

Mr.  Iann — I  have  had  little  experience  with  gas  fitters  and  gas  fix- 
tures, but  I  know  that  gas  companies  are,  as  a  rule,  very  particular 
about  anybody  who  goes  into  the  lighting  business  in  opposition  to 
themselves.  They  like  to  have  it  as  much  to  themselves  as  they  pos- 
sibly can.  Gas  fitters,  as  a  rule,  pay  licenses  to  do  business  and  do 
it  at  a  profit,  the  same  as  we  manufacture  gas.  I  found  this  plan  to 
be  satisfactory  in  a  small  works  I  am  connected  with.  I  went  to  all 
the  gas  fitters  in  the  town  and  told  them  we  were  about  to  send  out 
solicitors  for  new  consumers,  and  that  we  wanted  to  tell  the  consumer 
when  we  solicited  his  trade  what  it  would  cost  him  to  fit  up  his  house. 
W^e  said  to  the  gas  fitter,  ""  We  want  you  to  give  us  your  very  lowest 
figure  for  running  the  pipe,  and  give  us  your  list  of  pipe  from  i  J 
down  to  f.  We  are  going  to  recommend  you  to  fit  up  the  houses." 
We  allow  the  fitter  to  do  the  work  because  we  do  not  want  to  antago- 
nize him.  It  has  been  frequently  said  that  every  gas  fitter  in  the  town 
is  a  solicitor,  either  for  the  gas  company  or  for  the  electric  light  com- 
pany. I  got  a  low  figure  from  the  fitters.  They  had  been  in  the 
habit  of  charging  12  and  15  cents,  according  to  size,  for  running  the 
pipe ;  and  I  got  it  down  to  6^  and  9  cents.  Now  we  tell  the  men 
just  what  it  will  cost  them  to  fit  up  the  house,  and  then  we  turn  the 
work  over  to  the  fitter  who  does  the  Gas  Company*s  work. 
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Mr.  Jenkins — I  think  that  as  long  as  gas  fitters  do  their  business 
properly  it  is  better  to  let  them  do  the  fitting :  bat  when  they  draw 
customers  awav  from  as — the  moment  thev  do  as  thev  did  with 
Odiome.  then  we  ought  to  jump  on  them  with  both  feet. 

Mr.  Cople\' — I  have  had  some  experience  in  this  matter  in  two 
different  cases.  I  find  that  the  gas  fitters,  if  properly  dealt  with,  be- 
come the  most  active  and  best  agents  for  securing  new  basiness  that 
a  gas  company  can  have  in  a  small  town.  This  may  iK)t  apply  with 
equal  force  to  large  places:  but  in  a  city  of  25.000  people,  where 
each  man  practically  knows  every  other  man  in  the  town,  each  gas 
fitter  has  his  particular  circle  of  friends — they  belong  to  the  same 
church,  or  to  the  same  club,  or  the  same  lodge,  and  there  i^  a  profit 
in  it  for  himself,  and  he  can  work  up  more  business  for  the  gas  com- 
pany, if  he  is  working  in  harmony  with  that  company,  than  can  any 
agent  that  the  gas  company  can  send  out  to  work  for  itself.  That  has 
been  my  experience.  His  friends  employ  him  because  they  believe 
in  him,  and  accept  his  word :  whereas  they  take  with  a  grain  of  al- 
lowance annhing  that  the  gas  company  or  its  agents  may  tell  them. 
I  have  been  through  that  in  two  different  places,  and  have  had  exacdy 
the  same  experience  in  both.  If  the  gas  fitters  are  friendly  towards 
the  gas  company  they  go  out  and  bring  in  consumers.  I  have  fol- 
lowed Mr.  Lynn's  example  for  years,  and  found  it  worked  perfecdy 
sati.sfa<:tor)'.  We  get  their  lowest  prices,  and  then  tell  them  that  we 
will  have  to  do  it  ourselves  if  thev  do  not  continue  to  do  it  at  that 
price. 

**  What  is  the  best  system  of  recording  location  of  street  mains  and 
services  / ' ' 

Mk.  Jenkins — I  asked  that  question,  and  am  anxious  to  have  some 
one  answer  it.  I  would  like  to  know  what  is  the  best  method  of  re- 
corrling  street  mains,  services,  etc.,  for  ordinary  size  of  works? 

Thk  PkKsiDKNT — Perhaps  Mr.  Thompson  can  give  us  some  infor- 
on  that  point. 

Mk.  T»OMJ'S^>N — I  think  a  very  good  method  for  a  large  town  is 
to  have  a  set  of  plat  books,  made  on  a  scale  of  about  100  feet  to  the 
inrh,  and  record  your  lines  of  main  in  colors — each  color  indicating 
a  s\)^:<^2^  si/e ;  and  with  the  large  pipes  shown  by  double  lines 
joined,  so  they  can  be  distinguished  from  the  small  mains.  For 
showing  very  larf^e  feeders  you  can  use  additional  lines.  In  that  way 
a  ^laiif  c  at  your  pil>e  book  will  show  your  range  of  feeders,  and  the 
method  by  which  yoii  can  best  reinforce  pressure  at  outlying  points. 
I  have  h.'id  in  mind  for  some  time  a  plan  which  is  used  by  several 
1,'irgc  f  omj)anics  for  recording,  on  a  50  foot  scale,  the  services  and 
all  of  the  street  i^ii>eK  of  the  c:om])any.  It  is  very  much  easier  to 
show  the  lo(  ation  of  valves,  dri])S,  and  connections  of  all  sorts,  on  a 
50-foot  scale  than  it  is  on  a  100-foot  scale.  I  have  had  some  expe- 
rienr<*  as  well  with  the  recording  of  mains  in  lines  of  a  single  color 
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by  a  system  of  dots  and  dashes.  A  dotted  line  would,  for  instance* 
indicate  a  4-inch  main ;  a  dash  would  indicate  a  6-inch  main :  a  dot 
and  dash  would  indicate  an  8- inch  main ;  a  double  dot  and  dash 
would  indicate  a  lo-inch  main,  and  so  on.  But  in  my  experience, 
it  was  very  much  more  difficult  to  know  at  a  glance  the  location  of 
the  larger  mains  than  it  was  where  different  colors  were  employed. 
In  addition  to  that,  a  field  book  is  used,  in  which  are  posted  the  fig- 
ares  turned  in  by  the  street  foreman,  showing  in  detail,  and  on  a 
very  large  scale,  all  of  the  cross-connections,  and  all  of  the  specials. 
and  the  measurements  of  depth  of  pipe,  etc.  I  would  have  the  costs 
and  all  of  the  data  also  entered  in  the  field  book. 

Mr.  T.  D.  Miller — Whenever  I  have  anything  to  say  I  generally 
say  it;  and  when  I  have  not,  I  don't  say  anything.  Mr.  Thomp- 
son's idea  of  using  a  single  color  suggested  itself  to  me  when  I  went 
to  my  present  location  I  found  a  map  there,  made  in  different  col- 
ors, to  represent  different  sizes  of  mains ;  but  either  I,  or  the  one 
who  made  the  map,  was  color  blind,  and  I  could  not  tell  a  three- 
inch  from  a  six-inch  main.  So  I  got  up  a  new  set  of  maps.  I 
adopted  a  dark  blue  for  my  cast-iron  pipe.  There  is  considerable 
wrought-iron  pipe  in  the  ground  in  Dallas,  and  occasionally  we  put 
it  in  now ;  and  so  I  use  a  red  line  for  the  wrought-iron  pipe.  When 
wrought-iron  pipe  is  replaced  by  cast-iron,  the  blue  will  go  right  over 
it,  and  it  will  not  show  at  all.  I  adopted  a  single  dotted  line  for  a 
three-inch  pipe;  a  double  line,  one  dotted  and  one  line  solid,  for  a 
four-inch ;  two  solid  lines  for  a  six-inch ;  two  solid  lines,  with  a  dotted 
line  in  between,  for  an  eight-inch  ;  three  solid  lines  for  a  ten-inch  :  and 
in  that  way,  at  a  glance,  as  the  pipe  enlarges  its  size  on  the  map  grows 
larger ;  and  it  makes  a  design  that  can  be  very  quickly  read  simply  by 
looking  at  it.  Then  when  a  man  goes  to  put  in  services  he  is  given 
a  slip  of  paper  on  which  is  printed  the  abutting  places  for  two  blocks. 
and  along  it  is  a  line  representing  a  main,  and  at  each  end  is  another 
line  representing  a  service ;  and  whichever  side  that  service  goes  on, 
he  fills  in  the  blank  space  with  the  name  of  the  street,  and  at  each  end 
of  the  block  he  fills  in  the  depth  of  the  main.  These  are  filed,  and 
at  intervals  are  put  on  a  map  in  red  ink,  with  the  month  and  year 
that  the  service  was  laid.  I  believe  that  covers  all  the  points  I  want 
to  know  in  regard  to  keeping  track  of  my  street  mains.  It  is  made 
on  a  scale  of  100  feet  to  the  inch,  and  the  main  is  scaled  on.  Of 
course  it  is  not  very  accurate,  but  it  is  about  as  accurate  as  a  man 
cares  to  have  when  he  goes  to  take  up  a  main  ;  it  is  accurate  enough 
for  all  practical  purposes. 

Mr.  Shelton — In  October,  1885,  I  read  a  paper  before  the  Ameri- 
can Association  on  '*The  Gas  Engineer's  Pencil,"  and  in  one  sec- 
tion of  that  I  went  into  the  problem  of  street  piping  to  some  extent. 
I  think  the  one  who  asked  this  question  will  find  some  suggestions 
there  which  will  be  of  use  to  him. 
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"  Has  anyone  present  used  fibre  gas  pipe}  " 

Mr.  a.  S.  Miller — I  have  not  used  any  of  it,  but  as  I  had  a 
sample  sent  to  me  to  test  I  put  it  in  an  atmosphere  of  gas.  That  is, 
I  enlarged  the  office  riser  which  supplies  my  office  with  gas,  by  put- 
ting into  it  a  piece  of  six-inch  wrought-iron  pipe,  and  put  a  test  fibre 
pipe  into  it.  Three  or  four  weeks  later  complaint  came  that  we  were 
getting  no  gas  in  the  office.  I  investigated  the  matter,  and  found 
that  the  tar  had  melted  on  the  fibre  pipe,  and  that  it  had  run  down 
and  stopped  up  the  riser. 

Mr.  Copley — We  have  500  feet  of  it  which  we  put  in  last  October. 
It  has  been  in  the  ground  ever  since.  It  has  been  tested  for  leaks, 
but  none  were  found.  It  has  given  satisfaction  so  far,  although  the 
cost  of  it  is  just  about  the  same  as  the  cost  of  iron  pipe.  I  put  it  in 
more  as  an  experiment,  because  there  may  be  some  places  around 
the  gas  works  where  it  would  be  of  great  use  ;  and  I  had  a  very  great 
opportunity  to  put  it  in  where  we  could  take  it  out  readily  and  with- 
out any  inconvenience  to  ourselves,  and  so  I  put  it  in.  As  far  as  we 
are  able  to  see  it  gives  us  good  satisfaction. 

"/y  the  kelson  stopper  superior  to  rubber  bags  in  shutting  off  the 
flow  of  gas  in  street  mains?  " 

Mr.  Lynn — I  have  used  the  Nelson  stopper  to  some  extent  in  De- 
troit, not  on  the  artificial  gas  mains,  but  on  the  high-pressure  natural 
gas  mains.  With  one  exception,  I  have  found  it  to  work  satisfac- 
torily ;  and  that  failure  might  have  been  owing  to  a  defect  in  the 
stopper,  for  when  I  put  the  stopper  in  a  second  time  the  spring  broke. 
But,  testing  the  Nelson  with  other  stoppers  that  I  have  in  use,  I  may 
say  that  they  have  worn  very  nicely  ever  since  under  ten  pounds  of 
pressure. 

The  President — Do  they  require  a  larger  hole  to  be  tapped  in  the 
main? 

Mr.  Lynn — Yes ;  a  little  larger  hole  when  they  are  used  for  small 
pipes ;  but  I  think  that  from  six  inches  up  it  is  satisfactory. 

Mr.  Copley — Does  it  take  long  to  put  it  in  ? 

Mr.  Lynn — No;  it  doesn't  take  any  longer  to  put  it  in  than  it 
does  to  put  in  the  bag. 

**  Should  the  generator  and  superheater  of  a  water  gas  machine  be 
painted  red^  or  white?  " 

Several  Members — It  should  be  painted  red. 

Mr.  Dunbar — That  question  was  asked  with  a  view  to  ascertain 
whether  there  would  be  more  radiation  from  a  superheater  or  genera- 
tor painted  red  than  from  one  painted  white. 

The  President — Will  Mr.  Humphreys  answer  that  question? 

Mr.  Humphreys — I  would  say  that  that  is  bringing  theory  into 
practice  a  little  too  closely.  I  do  not  think  that  it  makes  any  practi- 
cal difference. 
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^^  Can  air  be  drmwn  0rpuiied  as  you  would  puilm  wiigki  ty  m€mm$ 
4ff  an  attached  cordt  ** 

Ms.  Clark — No. 

**  fVAat  is  the  approximate  difference  in  ike  keai  uniis  of  a  i6 
and  20  candle  power  coal  gas  /  " 

The  President — ^That  is  the  last  question  in  the  box.  If  thete  is 
no  response  to  it  I  will  call  for  the  reading  of  the  report  of  the 
Committee  on  Final  Resolutions. 

REPORT  OF  COMMITTEE  ON  FINAL  RESOLUTIONS. 

Mr.  HumphrejTS  read  the  following  report : 

Your  Committee  on  Final  Resolutions,  recognizing  the  obligatums 
of  the  Association  to  those  who  have  contributed  so  heartily  and  effi- 
ciently to  the  success  of  this  most  successful  meeting,  beg  leave  to 
reccommend  that  the  thanks  of  the  Association  be  extended  to  the 
Committee  of  Arrangements,  the  Chattanooga  Gas  Company  and  its 
officers,  and  the  Chattanooga  Pipe  Company,  who  have  so  ably  co* 
operated  to  provide  for  the  comfort  and  pleasure  of  our  members  and 
the  ladies  in  attendance. 

They  also  recommend  that  the  thanks  of  the  Association  be  ex- 
pressed to  its  officers  for  their  efficient  conduct  of  the  affairs  of  the 
Association  during  the  year,  and  for  their  preparations  for  and  con- 
duct of  this  meeting. 

We  recommend  that  acknowledgements  be  made  to  Mr.  Gibson 
for  his  successful  efforts  to  provide  for  our  entertainment. 

A-  C.  Humphreys, 
W.  B.  Sellers, 
I.  C.  Baxter, 

Committee, 

On  motion,  report  and  its  recommendations  were  adopted. 

The  Secretary  read  the  following  letter : 

Chattanooga,  May  20,  1896. 
A.  W.  Littleton,  Esq  , 

President  Western  Gas  Association. 

It  may  interest  your  Society  to  know  of  a  movement  on  foot  look- 
ing to  the  holding  of  a  gas  exposition  in  New  York  City,  during  the 
month  of  October  or  November  coming.  The  scheme  has  not  fully 
crystalized  as  yet,  though  it  has  been  very  thoroughly  discussed  by 
a  number  of  wealthy  and  influential  men  largely  interested  in  the  gas 
business,  and  my  co-operation  has  been  sought  for. 

I  have;  in  pursuance  of  a  general  idea,  communicated  with  a  few 
of  the  leading  manufacturers  of  gas  apparatus  and  appliances,  etc., 
without  whose  hearty  co-operation  an  undertaking  of  this  character 
would  be  impossible.     Replies  already  received  are  of  an  exceed- 
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ingly  favorable  nature,  and  it  seems  highly  probable  that  the  project 
will  be  carried  to  a  successful  issue. 

In  the  event  of  the  holding  of  such  an  exposition  I  believe  it  would 
be  well  that  your  Association  appoint  one  of  its  members  to  represent 
the  Society  on  the  board  of  direction,  and  if  in  your  judgment  the 
subject  seems  worthy  of  bringing  to  the  attention  of  the  meeting,  I 
should  be  glad  to  have  you  do  so. 

Respectfully, 

E.  C.  Brown. 

The  President — I  do  not  know  that  I  thoroughly  understand  the 
scheme.  Perhaps  Mr.  Brown  can  enlighten  us  a  little  more  than  his 
communication  has  done ;  and  then  it  will  rest  with  you  to  take  such 
action  as  you  see  fit. 

Mr.  Brown — I  do  not  know  that  I  can  add  anything  to  what  is 
said  in  that  letter.  The  scheme  is  in  embryo  as  yet,  and  I  have  so 
stated  in  the  communication.  I  think,  however,  there  is  very  little 
doubt  but  that  we  shall  have  a  gas  exposition.  I  shall  be  very  glad 
to  answer  any  question  that  may  be  put  to  me,  if  I  am  able  to  do  so. 

The  President — Will  it  be  quite  a -comprehensive  exhibition? 
And  do  you  think  it  will  last  for  some  little  lime? 

Mr.  Brown — Yes.  The  period  of  time  is  now  set  for  about  two 
weeks. 

The  President — Is  it  to  be  strictly  a  gas  exposition? 

Mr.  Brown — Entirely  so. 

The  President — What  is  the  pleasure  of  the  Association  in  the 
matter? 

Mr.  Jenkins — As  I  understand  it,  we  shall  not  have  to  put  any 
money  into  it  as  an  Association.  I  understand  that  the  manufac- 
turers are  to  pay  for  it ;  and  you  do  not  ask  the  Association  for  any 
financial  aid? 

Mr.  Brown — No;  none  whatever. 

Mr.  Jenkins — That  was  my  understanding  of  the  matter.  I  think 
it  would  be  a  most  valuable  thing  for  the  gas  companies  of  this  coun- 
try if  such  an  exhibition  were  given  in  New  York  City.  I  believe  a 
great  many  would  attend  it.  The  electric  light  people  have  just 
given  a  magnificent  exhibition  there  ;  and  of  course  they  spent  a  great 
deal  of  money  on  it.  That  is  one  reason  why  they  increase  their 
business  as  they  do.  I  think  this  Association  can  well  afford  to  en- 
dorse an  exhibit  of  gas  appliances  as  suggested.  I  make  that  as  a 
motion. 

The  President — Your  motion  is,  as  I  understand  it,  that  we  ap- 
point some  member  of  our  Association  to  represent  us.  Do  we  have 
the  privilege  of  doing  that.  Mr.  Brown? 

Mr.  Brown — There  will  be  no  objection  to  that 

Mr.  Odiorne — I  wish  to  amend  Mr.  Jenkins*  motion,  by  nomin- 
ating Mr.  Thompson  to  represent  this  Association  at  that  exposition. 
^Applause.) 
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The  President — I  think  that  is  a  very  good  laggeitioD,  indeed, 
as  Mr.  Thompson  is  now  a  resident  of  New  York  City,  and  he  will 
be  in  very  close  touch  with  a  great  many  parties  making.the  exhibit. 

Mr.  Jenkins — I  accept  the  amendment. 

The  President— It  is  moved  and  seconded  that  Mr.  George  T. 
Thompson  be  appointed  a  delegate  from  this  Association,  to  com* 
pose  one  of  the  board  of  control  or  direction  of  this  proposed  expo* 
sition  enterprise  which  Mr.  Brown  has  brought  to  your  notice. 
(Carried.) 

The  President — One  other  matter  remains  for  consideration,  and 
it  rests  with  you  as  to  whether  you  care  to  consider  it  or  not.  Mr. 
W.  W.  Goodwin  has  prepared  a  contribution,  the  reading  of  which 
will  take  about  ten  minutes,  in  respect  to  a  series  of  tests  he  has  been 
making  with  regard  to  the  efficiency  of  acetylene  as  an  enricher.  If 
it  is  your  pleasure  to  listen  to  Mr.  Goodwin  for  a  short  time  we  still 
have  ample  time  to  do  so,  and  I  think  it  will  be  to  most  of  you  quite 
an  interesting  paper. 

Mr.  Clark — I  move  that  Mr.  Goodwin  be  invited  to  read  hit 
paper  to  the  Association.  (Carried.)  Mr.  Goodwin  then  read  the 
following  paper : 

PRACTICAL  USE  OF  ACETYLENE. 

Mr.  President  and  Members  of  the  Western  Gas  Association :  As 
stated  in  the  paper  read  by  me  at  the  meeting  of  the  American  Gas 
Light  Association  last  fall,  I  had  been  engaged  in  making  tests  in  the 
practical  use  of  acetylene,  made  from  carbide  of  calcium.  Shortly 
after  that  meeting  the  interest  in  the  question  of  its  use  as  an  illum<-» 
inating  agent,  per  se^  grew  remarkably  active,  while  a  general  opinion 
seemed  to  prevail  that  it  was  not  available  as  an  enriching  agent. 
This  opinion  was  strengthened  by  expressions  made  and  published 
by  able  authorities.  Even  at  so  late  a  date  as  April  ii,  1896,  in  an 
interview  with  Prof.  Vivian  B.  Lewes,  as  published  in  the  Gas  World 
of  that  date,  the  Professor  is  (juoted  as  making  the  following  state- 
ment: 

*'  If  you  mix  acetylene  with  diluents  such  as  hydrogen,  carbon- 
monoxide,  water  gas,  nitrogen,  or  carbon  dioxide,  there  is  an  enor- 
mous loss  of  illuminating  power,  if  the  diluent  is  used  in  large  quan- 
tity ;  but  any  of  these  can  be  used  in  quantities  up  to  25  per  cent, 
without  seriously  affecting  the  illuminating  power.  The  only  advan- 
tage would  be  that  it  would  be  easier  to  get  a  burner  that  would  con- 
sume the  gas  without  smoking.  Of  the  diluents  named,  hydrogen 
is  the  best  and  carbon  dioxide  is  the  worst.  But  the  idea  of  taking 
any  gas  and  adding  acetylene  to  it,  so  as  to  make  a  16  or  20-candle 
gas,  is  commercially  impracticable,  because  it  would  take  something 
like  25  per  cent,  of  acetylene,  with  even  so  good  a  diluent  as  hydro- 
gen, to  give  that  result." 
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While  I  hesitate  to  cross  swords  with  so  good  an  authority  as  the 
Professor,  whose  hospitality  I  have  had  the  honor  to  enjoy,  and  who, 
from  my  personal  knowledge,  ranks  among  the  ablest  men  in  Europe 
in  gas  matters,  yet,  at  the  very  date  at  which  this  interview  look 
place,  I  had  progressed  sufficiently  in  certain  tests  I  had  been  en- 
gaged in  making  daily  for  weeks,  to  demonstrate  that  the  Professor 
had  made  a  mistake  in  his  conclusions. 

After  reading  this  interview,  I  invited  some  gas  friends  to  my  old 
office,  where  I  had  erected  the  apparatus  for  these  tests,  and, 
although  these  friends  were  of  the  Professor's  opinion,  I  made  the 
demonstration  and  satisfied  them  that  acetylene  could  be  success- 
fully mixed  and  used  with  gases  composed  largely  of  water  gas, 
greatly  improving  their  illuminating  quality.  Having  accomplished 
the  object  of  my  investigation,  I  resolved  to  give  to  you  and  my 
other  gas  friends  the  results  of  these  tests.  Before  being  able  to 
make  these  investigations,  I  found  it  was  necessary  lo  design  and 
construct  a  suitable  form  of  apparatus  by  which,  with  perfect  safety, 
acetylene  could  be  made  and  held  under  pressure,  and  from  which 
the  gas  could  be  drawn  and  used,  per  se^  or  for  enriching  purposes, 
in  any  per  cent,  desired. 

After  many  disheartening  efforts  and  experiments,  covering  several 
weeks,  I  succeeded  in  constructing  a  form  of  apparatus  in  which  the 
carbide  can  be  placed  and  kept  free  from  contact  with  water  until 
the  moment  at  which  it  is  desired  to  manufacture  gas.  The  manipu- 
lation of  a  peculiar  form  of  valve  allows  water  to  reach  the  carbide, 
and  instantly  gas  is  evolved,  which  is  retained  within  the  apparatus 
until  desired  for  use.  Gauges  properly  located  tell  instantly  the 
pressure  within  the  generating  chamber,  as  well  as  in  the  outer  or 
water  chamber.  The  highest  pressure  I  have  allowed  to  accumulate 
in  my  tests  is  30  pounds  per  square  inch.  The  pressure  the  machine 
was  adjusted  to  work  under,  has  been  about  10  pounds  per  square 
inch,  while  it  has  been  subjected  to  300  pounds  hydraulic  ])res- 
sure,  and  would,  beyond  doubt,  stand  hundreds  of  pounds  above 
this  figure.  When  1  constructed  it,  it  was  with  the  supposition  of  a 
necessity  of  subjecting  it  to  at  least  200  pounds,  but  as  I  progressed 
with  my  experiments  I  found  there  was  no  need  to  go  beyond  20 
pounds.  If  I  could  have  had  holder  capacity  to  receive  ihe  gas  as 
rapidly  as  I  could  generate  it,  there  would  have  been  no  necessity  to 
have  exceeded  the  pressure  to  overcome  that  of  the  holder. 

I  placed  two  small  holders  alongside  the  ap])aratus,  connected  so 
that  I  could  use  either  or  both.  These  were  connected  to  a  run  of 
pipes  surmounted  by  a  row  of  burners  placed  upon  burner  cocks. 
the  pipe  being  also  connected  to  the  city  main  as  well  as  to  the 
holder.  I  also  erected  a  Bunsen  photometer  in  the  room,  surround- 
ing it  with  black  muslin  curtains  reaching  from  ceiling  to  floor.  The 
meter  was  adjusted  to  read  from  i-iooo   in   multiples  to   100  cubic 


feet.    TTus 
snuDeit  dcsinble 
i-iooo  of  a  cobic  fooc 

The  mode  of  condnctang  tke  obsorvatioBB  «s  am  Utpmmz  Tht 
per  cenc  dcsifcd  to  mix  tbe  cirr  ^b 
erator  and  aOoved  to  Aov  ioio  one  of  tfbe 
aflowed  to  settle  to  tbe  bodooi  of  tke  tak.  tkadbf  CBftf^  H; 
then  the  per  cent,  entering  the  holder  was  caveMly  wMed.  WhcM 
the  amoant  determined  vpon  had  been  adminedy  tfhe  valve  fram  the 
generator  vas  cloied  and  tbe  citj  gas  admitted 
qaaDtity  equaled  loo  parts.  To  be  precise,  the 
the  observations  vere  as  foDows :  If  the  rate  of  miimc  mu  to  be 
4  per  cent.,  the  propoftions  of  39  feet  of  acetrlene  wcve  added  to 
961  feet  of  citj  gas.  making  i.ooo  feet,  eqoaling  abovt  4  per 
of  the  volume  of  citr  gas :  if  6  per  cent..  57  feet  of  aceijflciie 
added  to  943  feet  of  city  gas:  if  8  per  cent.,  75  iect  to  925  feet;  if 
10  per  cent .  90.9  feet  to  909.  i  feet. 

Any  of  these  mixtures  having  been  made,  the  city  pta  was  teiied 
by  the  photometer,  as  veil  as  for  its  specific  gn«ity.  each  test  comr 
sisting  of  ten  observations  made  in  the  usual  manner,  with  the  db* 
served  candle  pover  corrected  to  five  feet  after  such  obseiTationa, 
the  mixtare  iras  turned  on  and  tested  in  the  same  manner  for  photic 
metric  power  and  specific  gravity.  After  a  4  per  cent,  mixtme  wM 
tefited.  it  was  follom-ed  by  tests  of  6  per  cent..  8  per  cent.,  and  10 
pfrr  rent,  mixtures :  all  these  tests  being  carefully  tabulated  and  en* 
V:r*'A  i:Ao  a  hook  of  record. 

I  he  p-riod  covered  by  the  tests  I  shall  submit  to  you.  leaving  out 
hundreds  of  preliminary  observations,  made  in  order  to  familiariic 
rny  assistants  with  the  working  of  the  apparatus,  was  from  April  18, 
1896.  to  May  9.  1896.  During  this  period.  145  observations  of  city 
gis,  as  to  its  illuminating  power  and  specific  gravity,  were  made, 
while  there  were  made  130  tests  of  the  4  per  cent  mixture,  120  tests 
of  the  0  per  cent  mixture.  130  tests  of  the  S  per  cent  mixture,  and 
ior>  tests  of  the  10  per  cent  mixture  :  or  a  total  of  620  tabulated  tests, 
the  records  of  which  are  open  for  the  investigation  of  anyone  inter- 
estefl.  The  preliminary  tests,  made  as  above  noted,  and  of  which 
no  records  were  kept,  exceeded  this  number. 

While  I  am  prepared  to  give  the  date  and  result  of  each  observa- 
tion, I  will  not  take  up  time  in  this  manner,  but  simply  give  the 
general  average  of  all  these  tests,  which  will  enable  you  to  realize 
what  this  statement  means.  The  140  observations  of  the  city  gas, 
made  with  a  Sugg  standard  burner,  with  3-inch  flame  and  7-inch 
chimney,  corrected  to  consume  5  feet  against  2  candles  each  con- 
suming at  the  rale  of  120  grains  per  hour,  averaged  16. 11  candles. 
This  gas,  with  a  4  per  cent  mixture,  /.  ^.,  39  feet  C2H2  and  961  feet 
of  the  16. 1 1  candle  gas,  gave  an  average  of  23.82  candles  in  130 
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observations.  With  a  6  percent  mixture,  or  57  feet  to  943  feet,  the 
average  of  120  observations  showed  25.99  candles.  An  8  per  cent 
mixture,  or  75  feet  C2H.2  with  925  feet  city  gas,  yielded  an  average 
of  29.33  candles  in  130  observations,  while  the  10  per  cent  mixture, 
or  90.9  feet  CiH2  added  to  909.1  feet  city  gas,  gave  an  average  of 
31.68  candles  in  100  observations.  The  specific  gravity  for  the  same 
number  of  observations,  made  either  immediately  before  or  immedi- 
ately after  the  photometric  tests,  showed  as  follows : 
140  observations,  average,  592,  for  city  gas. 
130  **  •*         .593,  for  4  per  cent  mixture. 

120  **  *'         .613,  for  6  per  cent       '' 

130  ''  '*  .608,  for  8  percent       '' 

100  "  ''         .622,  for  10  per  cent     '' 

I  also  made  numerous  absorption  tests  to' determine  the  percentage 
of  C2H.2,  in  100  parts,  by  volume,  by  the  eudiometer,  also  with  the 
mixed  gases,  before  and  after  mixture,  but  will  not  enter  into  details 
of  these  tests  further  than  to  stale  that  they  showed  the  increase  of 
hydrocarbon.  The  specific  gravity  seldom  proved  to  be  an  indica- 
tion or  test  as  to  the  addition  of  QH-i,  the  reason  for  this  being  found 
in  the  distribution  system  of  Philadelphia,  which  frequently  involves 
the  necessity  of  drawing  the  gas  from  one  end  of  the  city  to  the  other, 
and  then,  possibly,  back  again  over  the  same  lines  within  a  few 
hours.  At  one  time  of  the  day,  the  gravity  would  be  above  .700, 
then  down  to  below  .500,  and  within  a  few  hours  thereafter  .600  or 
more,  depending  upon  the  percentage  of  coal  gas  and  water  gas  in 
the  gas  mixture  at  the  moment  of  observation.  I  am  quite  confident, 
however,  judging  from  the  specific  gravity,  that  the  larger  portion  of 
gas  that  found  its  way  into  my  testing  room  was  composed  of  water 
gas.  I  also  made  numerous  tests  of  C-iH-i,  peruse ^  through  burners 
consuming  from  J  foot  to  ij  feet  per  hour.  When  I  left  to  attend 
this  meeting,  I  had  just  completed  an  instrument  in  which  I  hope, 
on  my  return,  to  be  able  to  determine  the  explosive  force  of  GjHi, 
and  its  adaptability  for  gas  engines. 

In  conclusion,  I  submit  the  following  for  consideration  and  reflec- 
tion as  to  the  value  of  C^H^  as  an  enricher,  over  naphtha  or  oil.     We 
all  know  the  number  of  gallons  required  to  produce  the  illuminating 
-power  I  have  named  as  resulting  in  the  tests  submitted. 

It  will  be  remembered  that  I  stated,  with  an  average  of  16. 11  can- 
dles in  140  tests,  the  addition  of  4  per  cent  of  C^Hi  to  this  raised  it 
to  an  average  of  23.32  candles,  in  130  tests;  an  increase  of  7.21 
candles,  equal  to  44.75  per  cent,  or  11. 19  per  cent  for  each  one  per 
cent  of  C2H2. 

The  6  per  cent  mixture  raised  the  same  gas  to  an  average  of  25  99 
candles,  equal  to  9.88  candles,  in  a  series  of    120  tests;  a  gain  of 
61.32  per  cent,  or  10.22  per  cent  for  each  one  per  cent  of  i.^'i\\'i. 
The  8  per  cent  mixture  raised  the  same  gas  to  an  average  of  29.33 
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candles,  e(}ual  to  a  gain  of  13.22  candles,  or  82.25  percent,  or  10.25 
per  cent  in  a  series  of  130  tests  for  each  one  per  cent  of  C«Hj. 

The  ten  per  cent  mixture,  in  an  average  of  100  tests,  raised  the 
same  gas  to  31.68  candles,  a  gain  of  15.57  candles;  total  average  of 
96  66  per  cent,  or  9.68  per  cent  for  each  one  per  cent  of  CjHj. 

My  conclusions  are  that  a  mixture  of  4  per  cent  with  a  15  candle 
gas  is  ample,  and  would  give  a  gas  for  diffusive  illuminating  power 
superior  to  any  20  candle  electric  light.  The  gas  seems  to  have  a 
penetrating  power  superior  to  ordinary  water  or  coal  gas. 

I  believe  it  safe  to  calculate  that  one  pound  of  carbide  will  produce 
sufficient  C,»H.»  to  increase  the  illuminating  power  of  1000  cubic  feet 
of  15  candle  gas  fully  5  per  cent.  If  carbide  can  be  produced  at 
$20  per  Ion,  it  means  a  cost  of  one  per  cent  j)er  each  5  per  cent  of 
illuminating  power  ad<led  to  each  1000  cubic  feet  of  15  candle 
gas;  which  means  say  8  cents  to  raise  1000  cubic  feet  of  15  candle 
gas  to  21  candle  gas.  From  this  data,  we  can  make  any  calculation 
for  cost  of  candle  power,  with  carbide  at  $20,  530  or  ^40  per  ton, 
as  against  naphtha,  crude  oil.  etc.,  although  recent  developments 
have  determined  beyond  question  that  carbide  can  be  manufactured 
for  considerably  less  than  the  rate  first  named. 

Now,  gentlemen,  thanking  you  for  the  kind  attention  you  have 
given  me,  I  can  only  hope  that  the  time  occupied  will  prove  to  have 
been  the  means  of  giving  you  some  information  upon  this  important 
siibjcf't  that  will  rei>av  vou. 

LMSCUSSIOX. 

Tm.  Pisi  mi)!:m — Mr.  (>)0(l\vin's  paper  is  before   you  for  discus- 
sion. 

Mk.  IIrMiMikK\< — The  inembcrs  nec<l  not  get  worried,  as  I  am  not 
Lioin^  to  sav  anvthinii  about  (ii(1u>.ion.  1  would  like  to  ])oint  out — 
although  no  (ioii:)l  Mr.  Goodwin  lias  thought  of  it.  and  can  ])erhaps 
make  sonic  fntiiie  calculations -- that  in  making  the  (:onipari.son  be- 
tween eniif.'lnnent  wiih  arelvUne  anil  enri<.innenl  with  anv  other  ma- 
terial,  it  nnist  l)e  boiiu-  in  nimd  tiiat  tin?  ^esllIl^  obtained  in  raising 
gas  from,  sav  \()  candle  powt.T.  to  2.\  cjii«lle  jiower.  are  very  differ- 
ent from  the  results  olitained  in  iaisij\L:  it  nom  c  U)  16  candle  ])ower. 
In  oth'.'r  woids  it  wduhI  not  !»■'  f.i'r  t)  cc»:ri|,.ne  tiic  .|'iantity  of  acety-' 
lene  ie'|uire«I  to  raise  the  »  indle  power  imm  iS  to  2.^.  with  the 
(jiiantitv  of  oil  reijuircd  to  rai^c  water  L;as  fmm  <>  t«)  iS.  and  then 
assn.ne  that  because  vuu  found  y<.»u  had  got  v«»ur  rc-uli  with  less  than 
one-third  »)f  the  i  o^t  of  the  u.ic  of  (»il.  that  vuu  wt.-ie  :;'  ttiiig  a  better 
financial  result.  In  other  words,  it  Mr.  (I.iodwin  will  -o  over  his 
work  again,  and  will  in^i  uneniiched  or  blue  wat«M  ltis.  .md  then, 
make  his  comparison  between  the  amount  of  acetylene  u<i  d  fri)m  24 
candle  power  to  o.  and  will  compare  that  with  the  amo-mt  ot  i>il  re- 
(piired  at  ])revailing  prices,  (u*  e\en  at  the   co>t  »»f  acetylene  a--   given 
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by  him  now,  I  think  the  results  stated  by  him  will  be  modified.  We 
know  perfectly  well  that  we  can  get  a  certain  result  in  water  gas 
manufacture,  up  to  say  i6  and  i8  candle  power,  but  that  when  we  go 
higher  it  does  not  begin  to  require  the  same  amount  of  oil  in  propor- 
tion to  give  the  additional  candle  power  that  we  are  aiming  for.  That 
must  not  be  lost  sight  of  for  the  moment.  I  speak  of  it  because  in 
some  recent  figures  given  with  respect  to  another  method  of  enrich- 
ment we  absolutely  lost  sight  of  that  point — which  is  a  most  import- 
ant one.  I  would  like  to  ask  Mr.  Goodwin  if  he  can  give  us  any  fair 
idea  of  the  range  of  difference  from  his  experiments,  supposing  there 
was  a  certain  percentage  of  increase  of  candle  power,  and  a  certain 
amount  of  acetylene  required ;  about  what  was  the  range  of  differ- 
ence in  the  actual  observations.  Let  us  see  about  how  it  runs  in 
uniformity  of  result. 

Mr.  Goodwin — I  have  in  my  room  a  diagram  which  was  completed 
-about  an  hour  before  I  left,  and  which  will  answer  your  (]uestion  a 
great  deal  better  than  I  can  undertake  to  do  it  now.  I  will  be  pleased 
to  show  it.  Or,  if  I  can  get  it  from  my  room,  I  will  show  it  now. 
That  diagram  shows  the  whole  range,  and  it  is  just  exactly  an  answer 
to  the  question  asked.  I  wish  you  to  understand  that  I  have  nothing 
to  conceal,  and  that  I  have  no  personal  interest  in  this  thing.  1 
want  simply,  as  a  gas  man,  to  give  you  the  benefit  of  the  information 
that  I  have  acquired. 

Mr.  Jenkins — I  would  like  to  ask  Mr.  Goodwin  whether  he  thinks 
this  would  hold  good  five  miles  away  from  the  gas  works? 

Mr.  Goodwin — From  all  my  observations  I  would  say  that  it 
would.  Within  the  next  three  weeks,  if  any  one  will  come  to  my 
office,  I  will  let  him  take  charge  of  the  apparatus  and  make  any  ex- 
periments he  pleases  to  satisfy  himself  as  to  the  accuracy  of  my  state- 
ments. 

Mr.  T.  D.  Miller — I  would  like  to  ask  Mr.  Goodwin  how  long 
this  mixture  of  city  gas  and  acetylene  was  allowed  to  remain  before 
the  test  was  made? 

Mr.  Goodwin— Sometimes  for  half  a  week,  and  some  tests  were 
made  immediately. 

Mr.  T.  D.  Miller — Was  there  anv  difference  in  the  result  when 
the  mixture  remained  for  a  long  time? 

Mr.  Goodwin — None  whatever  that  I  could  discover.  In  reply  to 
the  point  made  by  Mr.  Humphreys,  I  will  say  that  I  recognize  the 
force  of  it,  and  I  have  tried  my  very  best  to  get  a  bag  of  blue  gas, 
but  did  not  succeed.  The  day  before  I  left  home  I  was  told  that  at 
a  certain  place  within  ten  miles  from  Philadelphia  I  could  have  all 
the  blue  gas  I  wanted.  It  may  be  possible  that  I  will  go  there  and 
carry  on  my  experiments.  But  the  fact  is  that  what  1  wished  to  de- 
termine was  the  (juestion  whether  it  could  be  mixed  with  water  gas 
•or  coal  gas;  and  as  Prof.  Lewes,  who  is,  as  you  know,  a  very  i)()si- 
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tive  man,  said  that  it  could  not  be  done,  I  was  in  the  act  of  outkiDg 
the  test  when  I  made  this  statement. 

On  motion  the  thanks  of  the  Association  were  tendered  Mr.  Good* 
win  for  his  paper. 

The  President— Before  adjourning  I  would  like  to  say  that  in 
order  to  make  the  proposed  amendment  to  our  Constitution  it  will  be 
necessary  to  have  that  amendment  offered  at  this  meeting,  otherwise 
it  will  go  over  and  be  presented  at  our  next  meeting,  and  then  a  yeai 
will  have  to  elapse  before  it  can  be  considered.  Have  you  the 
amendment  prepared? 

Mr.  Jenkins— I  have  bnly  thought  of  it  since  the  President  re- 
ferred to  it  in  his  address. 

The  President — The  Committee  on  the  President's  Address 
recommended  that  such  an  amendment  to  the  Constitution  be  made 
in  due  time.  If  some  one  can  offer  the  amendment  verbally  it  will 
be  considered  as  presented  at  this  meeting  and  tlien  it  can  be  acted - 
upon  at  the  next.  I  am  sorry  it  was  not  thought  of  sooner,  because 
it  ought  to  be  very  carefully  worded. 

When  the  report  of  the  Committee  on  the  next  place  of  aieetiDg 
was  presented  Gen.  Hickenlooper  was  not  in  the  room.  It  may  have 
been  that  if  he  had  been  here  he  would  have  fought  that  report  and 
confbatted  it  all  he  knew  how ;  and  we  all  know  that  he  is  a  good 
fighter.  As  I  see  that  the  General  is  now  present  we  would  like  to- 
have  him  tell  us  whether  it  is  agreeable  to  have  us  meet  in  Cincin- 
nati next  year? 

Gen.  Hickenlooper — It  is  not  only  entirely  agreeable  to  me,  but 
I  am  very  much  gratified  at  your  selection.  I  can  say  for  the  Com» 
pany  I  represent,  and  for  myself  and  associates,  that  it  will  afford  us- 
all  a  great  deal  of  personal  satisfaction  and  official  pleasure  to  have 
this  Association  as  our  guests  next  year.     (Applause.) 

The  President — If  Mr.  Chollar  has  that  amendment  prepared  and 
will  present  it — 

Mr.  Clark — Would  it  not  be  better  to  have  the  matter  go  over  for 
another  year,  rather  than  recommend  an  amendment  to  the  Consti- 
tution which  may  now  be  written  in  such  great  haste? 

The  President — Perhaps  it  would  be. 

Mr.  Jenkins — 1  was  going  to  make  the  suggestion  that  the  original 
resolution  offered  here  to-day  could  be  amended  before  voting  upon 
it,  and  it  would  not  have  to  lie  over  for  another  year.  If  we  offer 
the  resolution  here  to-day,  before  we  adopt  it,  we  could  make  slight 
amendments  in  it. 

Mr.  Clark — It  would  have  to  go  over  for  another  year,  I  think. 

The  President — Yes  ;  according  to  our  Constitution. 

The  Association  then  adjourned. 
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PROCEEDINGS 

—  OF  THE  — 
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—  HELD   AT   THE  — 

ORAXO     HOTKL,     CINCINNATI,    OHIO, 

May  19th,  20th  and  21st,   1897. 


FIRST  DAY— MORNING  SESSION. 

The  Association  was  called  to  order  by  the  President  (Mr.  W.  H. 
Odiorne)  at  lo  a.  m.  of  May  19th,  who  introduced  the  Hon.  John 
A.  Caldwell  (Mayor  of  the  city),  who  welcomed  the  Association  in 
the  following  words : 

Mr.  Chairman  and  Gentlemen  of  the  Western  Gas  Association : 
Cincinnatians  extend  to  you  greeting  and  the  hospitality  and  liberty 
of  this  city.  Our  citizens  appreciate  the  compliment  you  pay  them 
by  coming  here. 

We  sincerely  trust  your  meeting  will  be  so  successful  and  your 
stay  among  us  so  enjoyable  that  you  may  find  it  to  both  your  profit 
and  pleasure  to  make  annual  pilgrimages  to  Cincinnati.  We  natur- 
ally judge  those  coming  from  other  parts  of  our  country  by  a  com- 
parison with  those  who  follow  a  like  calling  or  profession  in  our  own 
community.  Judging  you  in  this  manner,  gentlemen,  your  are  en- 
titled to  a  specially  warm  welcome,  for  we  have  a  no  more  progress- 
ive, a  no  more  intelligent,  a  no  more  patriotic  citizenship  than  those 
who  follow  your  calling  in  our  city,  at  the  head  of  which  stands  that 
splendid  soldier,  that  valued  citizen,  our  beloved  and  respected 
friend  and  fellow-townsman.  General  Andrew  Hickenlooper. 

We  have  always  had  a  great  admiration  for  the  intelligence  and  for 
the  genius  of  those  engaged  in  the  manufacture  of  gas.  They  must 
necessarily  be  great  geniuses  to  invent  a  system  that  compels  all  citi- 
zens alike  to  pay  cash  for  their  product.  I  know  of  no  other  busi- 
ness that  ''  meters"  out  such  equal  justice  to  all. 

You,  gentlemen,  wield  a  very  great  influence  for  good,  and  do 
more  in  the  way  of  preventing  crime  than  do  the  police.     The  evil- 
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floLTS  of  to-day,  like  it  was  said  of  those  of  old,  seek  darkness  rather 
than  light;  and  where  we  have  a  well-lighted  city,  with  brightly 
illuniinalcd  streets  and  alleys,  you  may  rest  assured  that  city  is  free 
from  crime.  You  are,  therefore,  the  preventers  of  evil,  the  promoters 
of  good. 

Wc  know  you  will  take  advantage  of  your  stay  to  visit  and  inspect 
the  most  perfect  gas  plant  in  the  world,  silunted  right  here  in  Cin- 

\Ve  exlend  to  you  a  most  cordial  invitation  to  inspect,  besides,  the 
best  fire  and  police  departments  in  the  United  Stales  ;  to  visit  c  ur  city 
hall  and  our  beautiful  hilltops,  which  are  unsurpassed  anywhere  lor 
natural  beauty  and  scenery. 

We  also  extend  to  you  the  liberty  of  thinking  what  you  please,  say- 
ing what  you  please,  and  doing  what  you  please  while  you  tarry 
amongst  us.  We  wish  you  a  most  successful  and  enjoyable  meeting, 
and  hope  you  will  not  fail  to  come  again. 

RESPONSE  BV  MR.  COPLEY. 

At  the  invitation  of  the  President,  Mr.  I.  C.  Copley  thus  replied 
to  the  Mayor's  address  of  welcome  : 

Mk.  Coplev— Mr.  President,  in  reply  to  the  kindly  welcome  ex- 
tended by  Mayor  Caldwell,  1  feel  the  natural  modesty  of  a  gas  man 
who  is  about  to  receipt  a  bill  for  some  customer  who  claims  the 
Company  is  his  best  friend.  Such  momenta  are  so  deliciously  rare 
as  almost  to  deprive  one  of  tiie  power  of  proper  expression  of  grati- 
tude. Your  Honor,  it  gives  me  great  pleasure'to  voice  the  thanks 
of  the  Western  Gas  Association  for  the  privileges  which  you  have 
so  kindly  proffered.  As  we  have  met  in  Cincinnati  twice  before, 
and  as  this  is  the  third  time,  the  city  is  not  new  to  us,  although  per- 
haps we  are  new  to  you  in  your  official  capacity.  Yet  we  hope  to 
come  again,  and  we  trust  we  shall  still  meet  you  occupying  your 
present  exalted  position.  A  lawyer  who  can  only  extend  or  will  only 
extend  bis  period  of  office  some  three  months,  when  he  might  do  so 
iudeliniiely  and  be  supported  by  the  supreme  tribunal  in  his  State, 
is  a  victim  of  such  unselfish  diffidence  as  to  excite  the  pity  and  even 
the  incredubty  of  ordinary  men  who  corn  iheir  daily  bread  by  the 
sweat  of  a  little  black  ticker  which  never  sleejjs.  Wc  aie  more  than 
willing  to  concede  the  truth  in  all  you  say  regarding  the  advantages, 
the  resources,  the  conveniences  and  the  hospitality  of  Cincinnati, 
We  have  heard  of  your  base  ball  team.  Some  of  us  have  marvelled 
at  your  sunshine ;  a  few  of  us  have  drunk  of  the  limpid  water  once. 
Many  of  us  brought  small  portions  of  the  soil  of  contiguous  States  to 
your  city.  All  of  us  who  have  had  any  use  for  water  for  any  purpose 
whatever  are  likely  to  take  a  good  deal  of  the  soil  of  l.)hio  home  with 
us.  If  Cincinnati  cannot  offer  water  that  is  inviiing,  hovn-ver,  ^he 
has  provided  a  substitute,  and,  in  the  phraseology  of  out  profession. 
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your  capacity  for  manufacture  is  ample,  your  distributing  system 
perfect,  and  drips  are  convenienlly  located.  Mr.  Mayor,  we  thank 
you  for  the  freedom  of  your  city.  We  also  assure  you  that  not  more 
than  one  of  the  members  of  the  Association  will  take  you  at  your 
word  to  such  an  extent  that  he  will  violate  your  ordinances  on  street 
excavation.  You  have  dealt  with  him  before,  and  we  leave  him  to 
your  kindly  care.  Most  of  all,  we  thank  your  Honor  for  the  kindly 
expression  of  good- will  you  offer  to  us  as  gas  men.  We  gas  men  are 
not  so  bad  as  we  are  often  painted ;  and  yet  we  may  not  be  up  to 
your  high  notions  of  standard.  Your  idea  is  necessarily  molded 
more  or  less  by  a  personal  association  and  contact  with  the  distin- 
guished representative  of  our  Association,  who  lives  in  Cincinnati. 
Let  me  tell  you,  sir,  among  gas  men  Gen.  Hickenlooper's  public 
policy,  his  management  and  business  integrity  are  regarded  as 
standard.  The  achievement  of  this  standard  will  do  more  than  any- 
thing else  to  solve  the  many  vexed  problems  that  occur  when  justice 
to  the  public  seems  to  conflict  with  justice  to  vested  rights.  In  con- 
clusion let  me  say  to  you  that  we  hold  your  proffer  of  the  freedom  of 
the  city  sacred  as  a  mark  of  hospitality ;  and  each  one  of  us  will 
take  home  pleasant  recollections  of  Cincinnati  and  also  of  its 
honored  Mayor. 

On  motion,  it  was  agreed  to  dispense  with  the  calling  of  the  roll 
until  just  prior  to  adjournment. 

On  motion  of  Mr.  Rarasdell,  the  reading  of  the  minutes  was  dis- 
pensed with. 

The  President  then  read  the  following 

PRESIDENTIAL  ADDRESS. 

Gentlemen  of  the  Western  Gas  Association  :  After  our  meeting  in 
1895  with  our  friends  at  Pittsburg,  and  our  sojourn  to  grand,  old  his- 
toric Lookout  Mountain,  near  Chattanooga,  we  are  again  assembled 
at  our  old  home  in  the  beautiful  city  of  Cincinnati,  to  hold  our  20th 
annual  meeting.  As  there  has  been  no  great  innovation  in  our  busi- 
ness the  past  year,  I  must  confine  my  remarks  to  a  general  review  of 
the  year  just  past,  and  a  few  recommendations  for  the  future. 

With  the  papers  that  are  to  be  read  at  this  meeting,  and  the  known 
ability  of  the  gentlemen  who  are  to  present  them,  I  have  no  doubt 
this  meeting  will  be  interesting  and  instructive  to  us  all. 

We  will  have  presented  for  your  consideration,  papers  on  the  fol- 
lowing subjects : 

*'  Revification  of  Oxide  of  Iron  in  Purifiers,*'  by  Mr.  I.  C  Bax- 
ter; **The  Failure  of  the  Commercial  Attempts  to  Supply  Fuel  Gas 
in  the  United  States,'*  by  Mr.  F.  H.  Shelton  ;  '^Selling  Gas,"  by 
Mr.  I.  C.  Copley;  ''Leakage,"  by  Mr.  E.  H.  Jenkins;  ''An  Oil 
Tar  Separator,"  by  Mr.  John  R.Lynn;  "  Welsbach  Lighting,"  by 
Mr.  H.  Wilkieraeyer,  and  the  "  Wrinkle  Department,"  edited  by 
Mr.  Geo.  Treadway  Thompson. 
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I  regret  that  the  lecretary  was  unable  to  secure  an  aathor  for  a 
paper  on  the  subject  of  loss  of  light  due  to  Interior  deoonUioas, 
which  subject  was  selected  by  the  executive  committee.  I  am  tore 
it  would  have  been  interesting,  as  it  is  a  matter  that  hat  had  too 
Hitle  attention  paid  to  it  in  the  past,  and  if  brought  to  the  attentioii  df 
the  average  consumer,  would  decrease  the  number  of  complainta  of 
poor  lighting  quite  materially. 

The  great  depression  in  business  which  has  prevailed  thnnighout 
the  entire  country  the  past  year,  has  had  the  effect  of  decreasing  to 
a  large  extent  the  magnitude  of  the  gas  business  in  most  towna  and 
cities ;  notwithstanding  this  fact,  the  gas  business  has  not  raffered  to 
a  degree  commensurate  with  other  lines  of  business.  While  OMUiy 
factories  and  mills  have  closed  or  largely  reduced  their  working 
force,  and  many  banks  and  business  firms  have  been  obliged  to  dose 
their  doors,  it  is  very  gratifying  to  record  that  after  a  close  investiga- 
tion of  the  gas  business,  not  a  single  company  of  any  importance  la 
on  record  as  having  passed  into  the  hands  of  a  receiver,  while  the 
books  of  some  will  show  a  decided  increase  of  business  over  the 
previous  year. 

To  maintain  or  increase  our  business  through  these  trying  timea  we 
have  been  taught  many  ways  of  economy,  as  well  as  development  of 
much  energy  in  the  introduction  of  ways  and  devices  of  maintaining 
our  business,  that  in  former  years  were  not  thought  necessary. 

To  offset  the  inroads  made  upon  our  business  through  the  intro- 
duction of  electric  light  in  niostof  our  stores  and  public  buildings,  to- 
gcth  r  with  the  loss  of  our  street  lighting,  we  have  been  obliged  to 
seek  a  class  of  consumers  which  had  been  neglected  in  the  past. 
1  refer  to  the  small  householder.  Time  was  when  gas  was  considered 
a  luxury  and  enjoyed  by  onlv  the  wealthy  ;  but  at  the  present  price 
of  gas,  it  is  within  the  reach  of  all,  and  the  mechanic,  the  clerk,  and 
many  persons  of  small  means  are  learning  to  appreciate  its  many  ad- 
vantages. I  believe  the  best  way  to  reach  this  class  is  by  personal 
solicitation,  and  demonstrate  to  them  that  gas  used  with  proper  econ- 
omy will  give  the  cheapest  and  safest  light,  and  as  a  fuel  for  cooking 
will  accomplish  the  greatest  results  with  the  least  trouble  and  ex- 
pense. 

The  feature  of  heating  dwellings  by  the  introduction  of  a  gas  fur- 
nace, either  hot  air,  hot  water  or  steam  circulating,  that  can  be  oper- 
ated with  some  degree  of  economy,  is  worthy  of  much  thought  and 
study  by  our  fraternity.  The  introduction  of  a  device  for  this  pur- 
pose, even  though  it  should  cost  one-third  more  than  coal,  as  a  fuel 
would  be  popular,  and  in  the  aggregate  would  effect  a  saving  in  the 
way  of  smoke,  dirt  and  labor,  and  would  be  no  small  factor  in  in- 
creasing our  output.  The  introduction  of  gas  heaters  and  cook 
stoves  has  educated  the  public  to  the  utility  of  gas  for  heating  the 
whole  house ;  its  many  advantages,  its  cleanliness  and  saving  of  labor 
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strongly  recommend  it  to  the  average  householder,  and  its  proper 
solution  would  be  of  inestimable  value  to  the  gas  industry.  I  am 
aware  that  there  are  now  a  number  of  gas  furnaces  for  this  purpose 
on  the  market,  and  have  no  doubt  they  have  many  good  points,  and 
in  some  localities  are  practicable,  but  in  most  localities  the  consump- 
tion of  gas  required  cannot  compete  with  coal  as  fuel.  I  have  been 
approached  in  the  past  year  by  a  number  of  gentlemen  on  this  sub- 
ject, who  are  anxious  to  heat  their  houses  with  gas,  and  who  would 
willingly  give  from  $ioo  to  $150  per  year  for  heating  their  houses  of 
from  eight  to  ten  rooms. 

The  wonderful  strides  made  in  Kansas  City,  Mo.,  the  past  year 
were  most  remarkable ;  the  increase  in  the  output  of  gas  due  the  low 
price  and  the  liberal  treatment  by  the  companies  of  their  patrons  in 
the  way  of  free  services,  free  stoves,  and  the  systematic  and  thorough 
manner  in  which  it  was  managed,  was  a  revelation  to  the  gas  frater- 
nity. It  demonstrated  what  can  be  accomplished  by  the  method  pur- 
sued ;  and  while  I  have  no  doubt  it  is  exceedingly  expensive  and  be- 
yond the  reach  of  most  gas  companies  to  pursue  such  liberal  meas- 
ures, it  nevertheless  tends  to  show  that  the  lowest  price  that  a  com- 
pany can  afford  to  make,  with  due  consideration  to  its  stockholders, 
is  the  correct  principle. 

A  laudable  effort  has  been  made  by  some  of  our  most  enterprising 
members  to  secure  from  Congress  proper  tariff  protection  on  gas  resi- 
duals, at  present  with  very  uncertain  results.  This  is  a  matter  that 
concerns  every  gas  man  regardless  of  his  political  faith,  and  I  would 
earnestly  request  each  member  of  this  body  to  communicate  with  the 
representative  in  Congress  of  his  respective  district,  to  use  his  influ- 
ence in  procuring  a  tariff  on  gas  residuals  that  will  shut  out  the  cheap 
foreign  articles.  Quantities  of  pitch  have  been  imported  into  this 
country,  the  transportation  being  nominal,  it  being  taken  as  ballast. 
This  has  worked  a  great  injustice  to  our  business,  and  has  been  a 
potent  factor  in  retarding  the  lowering  of  the  selling  price  of  gas  by 
the  gas  managers,  manifestly  to  the  detriment  of  the  general  public. 
I  have  no  doubt  the  duty  can  be  restored  by  a  united  effort,  and  it  is 
certainly  worthy  of  such  an  effort. 

Mr.  Littleton  in  his  address  to  you  last  year,  referred  to  the  legis- 
lation adverse  to  our  business  interests,  and  I  deem  it  proper  to  again 
call  your  attention  to  it,  and  to  urge  upon  you  the  necessity  of  taking 
some  measure  to  protect  our  interests ;  the  number  of  bills  propos- 
ing to  regulate  our  business,  which  regularly  come  before  our  legis- 
lative bodies  at  each  session,  is  ample  proof  that  we  should  take 
some  action  in  the  matter;  nor  is  this  all.  Each  year  we  have  to 
record  the  advent  of  an  opposition  gas  company  in  one  or  more  of 
our  cities,  and  invariably  the  result  is  the  same :  that  within  a  short 
time  the  two  companies  combine  in  one  way  or  another,  and  while 
the  public  have  enjoyed  a  low  price  for  their  gas  during  the  opposi- 
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tion.  thej  are  sooo  oovpdled  to  vake  good  al  loaKsiocHncd  id  the 
fight  bT  an  adraooe  in  pnce.  and  vitk  tke  doable  mwtatmfeati  off  two 
plants  on  mhich  thej  are  boud  to  caia  dmdcods,  the  pablic  ii  de- 
prived oi  a  legitimate  icdncdoii  m  p«ice.  wkick  voidd  be  Bade 
possible  were  tber  onlr  paying  imeicat  oa  aa  iamltat  for  a  aagle 
plant  which  was  ample  icr  al  ncedft.  I  voald  leooHBOid  tbat  tbia 
Association  appoint  a  commicec  on  3eg»!aticn  and  tbat  tbey  be  in* 
stnicted  to  frame  a  bill  rreaticg  a  commnnoo  iB»ilar  to  the  liama- 
ch'jsetts  Cooiaiissioo.  to  be  appointed  by  the  govcnms  of  the 
several  states  or  otherwise .  that  wooki  give  our  iadartiy  the  protec- 
tion to  which  it  is  entitled. 

A  little  over  one  year  ago  the  gas  iratemity  was  startled  by  the 
claims  of  the  promoters  of  the  cakiom  carbide  or  acetylene  gas.  It 
was  heralded  throughont  the  coactry  that  it  was  the  light  of  the  intnie, 
and  would  supersede  all  other  meacs  of  artificial  lighting ;  tbe  ease  in 
which  it  could  be  installed  without  the  lal«r  and  expeaie  of  laying 
mains  and  services,  and  its  beautiful  and  powerfnl  light  were  indeed 
very  attractive,  and  gave  rise  to  much  anxiety  and  nneasincas  to  many 
owners  and  managers  of  gas  and  electr'c  light  ccicpanies.  Gas  and 
electric  light  stocks  declined  and  extensions  and  betterments  «eie  for 
a  time  abandoned,  awaiting  the  further  devtlopncectsof  this  wonder- 
ful discoverv.  But  time  has  not  demonstrated  the  claims  and  assei^ 
tions  of  the  patentees  and  promoters  of  this  much  landed  ligbt,  and 
the  then  much  discussed  subiect  is  rarely  referred  to  now.  I  am  told 
that  rarhidt'  of  r.\U  iiim  is  beir.c  :  roo-ced  .ir.d  is  for  sale  at  aboiit  S50 
to  56o  per  ton.  Inn  iis  clomeiu  c:  ^'ar*:er  i^cbars  it  from  becoming  a 
ronipotitoi  ot  ro.il  or  water  gas.  1:  :>  ar.other  den-.onstraiion  that  all 
is  not  gold  that  gliilcrs. 

The  selection  of  a  i^lace  for  o;:r  ar.r/.:a'  ir.eetir.i:  :s  a  subiect  of  ser- 
ions  (  onsiiieration.  In  the  past  the  er.:er:air.:v.er.:  that  has  been  ac- 
corded us  lias  been  expensive,  and  be\^v^.d  reasor.aMe  expectation  of 
the  menihers  of  our  Asstuiation,  and  the  a><essn:eR!s  made  on  our 
biisiness  friends  for  arran^inii  lor  our  entertain n^.er.t.  I  have  no  donbt« 
has  been  burdensome  \o  them  in  many  instances. 

In  selecting  a  ])la(  e  oi  meeting  we  shonhi  do  so  without  causing 
our  friends  to  feel  thai  in  coming  to  their  cii\  we  are  to  be  a  burden 
upon  them,  and  1  am  sure  that  if  a  niajoiity  oi  our  members  wish  an 
elaborate  ban(piet,  or  olher  e\pensi\e  entertainment,  ihey  can  arrange 
for  the  expense  of  same  among  themselves. 

T/w  Gtjs  Kxf'osifion, — Withotit  doubt  there  has  never  been  held 
in  this  country  an  exhibition  of  gas  appliances  for  the  manufacture^ 
and  use  of  gas,  etpial  to  the  gas  exhibit  helil  at  Madison  Sipiare  Gar 
den,  New  York  City,  which  opened  January  25th.  and  continued  for 
two  weeks.  It  was  evident  to  the  thousands  who  visited  it  that  the 
gas  engineers  had  not  been  idle,  that  many  new  and  im]>roved  meth- 
ods had  been  adopted  for  the  manufacture  of  gas  and  the  saving  of 
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residuals,  as  well  as  the  many  appliances  and  devices  for  the  use  of 
gas,  many  of  which  were  shown  in  actual  use,  giving  ocular  proof  of 
their  many  good  qualities.  Many  people  who  had  come  to  believe 
that  gas  for  a  light  was  a  back  number  or  a  thing  of  the  past,  were 
forcibly  impressed  with  the  idea  that  the  electric  light  still  had  a 
powerful  rival  in  the  incandescent  gas  lamp.  The  thousands  in  use 
brilliantly  lighted  the  entire  building,  and  the  many  beautiful  clusters 
and  designs  were  effective  in  demonstrating  the  possibilities  of  the 
great  Welsbach  light.  It  was  an  exhibition  that  was  of  inestimable 
value  to  the  gas  business,  and  to  our  friends  who  manufacture  gas 
apparatus  and  supplies  it  will  no  doubt  bear  fruit  for  many  years  to 
come.  Too  much  credit  cannot  be  given  to  the  gentlemen  who  in- 
augurated and  carried  it  to  so  successful  a  close ;  they  should  have 
the  sincere  thanks  of  the  entire  gas  fraternity. 

Our  Departed  Brothers, — We  have  to  record  the  death  of  two  of 
our  most  esteemed  and  honored  members,  men  who  fought  their  way 
to  the  front  under  many  trying  situations,  havmg  entered  the  business 
when  gas-making  was  exceedingly  crude  compared  with  the  present 
time. 

Richard  Spencer,  died  October  i6th,  1896.  He  had  been  con- 
nected with  the  Burlington  (Iowa)  Gas  Company  for  over  thirty- 
eight  years,  having  entered  their  employment  as  superintendent.  He 
joined  this  Association  at  its  third  annual  meeting,  and  for  many  years 
was  a  regular  attendant;  but  for  the  past  few  years,  his  health  having 
become  impaired,  he  had  not  been  able  to  attend.  He  was  honored 
and  respected  by  the  community  in  which  he  lived,  and  by  the  entire 
gas  fraternity  who  knew  him. 

Joseph  R.  Thomas,  died  November  28th,  1896.  He  was  one  of 
the  most  widely-known  men  in  our  profession,  having  been  connected 
with  the  gas  business  in  various  positions  for  many  years.  He  was 
ever  ready  to  give  advice  and  counsel  to  the  younger  members,  and 
miny  have  profited  by  his  experience.  Kind  and  genial,  he  was 
loved  and  respected  by  all.  He  has  passed  away,  but  his  example 
still  lives. 

In  conclusion,  I  wish  to  thank  the  gentlemen  who  have  prepared 
pipers  for  this  meeting,  and  you  all,  for  the  honor  of  having  been 
called  to  preside  at  this  meeting ;  I  thoroughly  appreciate  it,  and 
thank  you  heartily. 

COMMITTEE  ON  PRESIDENT'S  ADDRESS. 

Mr.  J.  T.  Lynn  (who  occupied  the  chair  while  President  Odiorne 
read  his  address),  on  motion  that  the  address  be  referred  to  the 
customary  committee  for  consideration  and  rei)ort,  appointed  as  such 
committee,  Messrs.  William  McDonald,  B.  E.  Chollar,  J.  B.  Howard, 
James  Somerville  and  J.  W.  Murdock. 
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Membership,  May  i,  1896 270 

New  members  admitted  19th  annual  meeting 22 

292 

Dropped  for  non-payment  of  dues 17 

Resigned ^ ^ 4 

Deceased 2 

23 

Membership,  May  i,  1897 269 

Badges  on  hand,  May  i,  1896 31 

Sold  15 

Badges  on  hand  May  i.  1897 16 

The  President  appointed  the  following  committees: 

Auditing  Committee — A.  W.  Littleton,  H.  \V.  Douglas,  O.  O. 
Thwing. 

On  Applications  for  Membership — I.  C.  Copley,  C.  W.  Blodget, 
James  Forbes,  George  Tread  way  Thompson,  William  Stein  wedell. 

On  motion  of  Mr.  Littleton,  the  President  was  instructed  to  ap- 
point a  committee  to  investigate  the  approximate  cost  of  publishing, 
in  book  form,  the  proceedings  of  the  Association  from  its  organiza- 
tion to  the  present  time. 

The  President  appointed  the  following  to  compose  the  committee : 

On  Cost  of  Proceedinos — A.  W.  Littleton,  O.  O.  Thwing,  James 
W.  Dunbar. 

On  motion  of  Mr.  Littleton,  it  was  carried  that  the  following  be 
selected  as  the  time  for  convening  the  meeting  of  the  Association : 

Wednesday,  9.30  a.m.,  2  p.  m.  and  8  p.  m.  ;  the  evening  session  to 
be  for  the  election  of  officers  only.     Thursday,  9.30  a.m.  ;   Friday, 

9.30  A.M. 

There  being  no  other  business,  the  Board  adjourned. 

Jas.  W.   Dunbar,   Secretary, 
On  motion  the  report  was  adopted. 

ELECTION  OF  NEW  MEMBERS. 

Mr.  Copley,  Chairman  of  Committee  on  Applications  for  Member- 
ship, reported  that  the  applications  of  the  following  named  gentlemen 
for  membershij)  in  the  Association  had  been  approved : 

Active, 

Andrews,  C.  W.,  Hamilton,  O.  Ellison,  B.  F.,  St.  Paul,  Minn. 

Freese,  S.  C,  Albion,  Mich.  Little,  F.  W.,  Akron,  O. 

Leadley,  Jas.  E.,  Sidney,  O.  Lathrop,  A.  P.,  Columbus.  (). 

McDonald,  D.,  Louisville,  Ky.  Owen,  C.  J.,  St.  Louis,  Mo. 

Slater,  H.  C,  Milwaukee,  Wis.  Sweetman,  M.  M.,  Kansas  City. Mo, 

Summers,  T.  W.,  Hornellsville,  \N'elch.  C.  H..  Athens,  O. 
N.  Y. 


Aitaciatf. 
CMpenter,  H.  A.,!Kwickley,  Pa.    t'orbuK.  F.  G.,  Chica^. 
Dwjrer,  F,  T.,  Dctroil,  Mirh.         Hunt,  U'.  P..  Jr..  Chicago. 
Frende^Mt,  1).  J.,  PhiU.,  Pa.       Stephens.  }.  O..  Pittsburg.  l*.i. 

On  motion  o(  Mr.  Dunbar,  Ihc  report  was  accepted,  and  Mr,  Cop- 
ley wu  initnicted  to  caxi  the  vote  ol  the  Association  (oi  the  election 
of  the  penODs  named  in  the  report  of  the  committee. 

Mr.  A.  S.  Millei,  (rom  the  Committee  on  Introduction  of  Visitors, 
reported  that  a  large  number  of  visitors  bad  come  to  the  convention. 
On  behalf  of  the  AMoriation  they  had  been  heartily  welcomed  aod 
bad  been  invited  to  join  fully  and  freely  in  the  proceedings  and 
di*ca»ions. 

The  President  then  intioduccd  Mr.  I.  C.  Haxier,  of  Dciroii,  Mich., 
who  read  the  fulloning  paper  on 

REVIVIFICATION  OF  OXIDK  OF  IRON  IN  PURIFIERS. 

The  almoit  universal  use  ol  oxide  of  iron  for  the  removal  of  sul- 
phnreted  hydrogen  from  illuminating  g,is  gives  to  the  subject  of 
revivification  an  interest  to  all  energetic  members  of  the  gas  associa- 
tions. The  advent  of  the  use  of  this  material  followed  by  its  undis- 
puted success  undbr  exceedingly  great  disadi^antages  has  passed,  and 
there  is  not  an  advanced  engineer  in  the  lanj  to-day  who  can  ques- 
tion in  any  way  its  economy  and  adaptability  for  the  purpose  in- 
tended. The  old  objections  to  its  deteriorating  efiect  upon  the 
i|uality  of  gas,  its  corrosion  of  meters  and  its  general  unreliability, 
have  disajipeared  with  the  disclosures  of  scientific  investigation,  the 
complete  removal  of  ammoniacal  compounds  and  the  construction 
of  purifiers  of  proper  dimensions.  The  history  of  this  material  from 
the  time  of  its  first  application  as  a  purifying  agent  has  been  clearly 
outlined  by  the  numerous  papers  and  discussions  of  the  past  decade, 
and  has  become  loo  generally  known  for  any  lengthy  narrative  at  the 
present  lime.  When,  however,  we  consider  the  objections  which 
have  been  raised  to  every  marked  advancement  in  trade  or  science, 
it  is  not  a  matter  of  wonder  that  the  introduction  of  what  is  now 
considered  the  prevailing  method  of  purification  was  forced  to  meet 
the  misguided  statements,  which  only  served  to  bring  out  in  bolder 
relief  truths  that  could  in  no  wise  be  confounded. 

To  whom  the  honor  of  first  introducing  oxide  of  iron  to  the  Ameri- 
can gas  industry  belongs,  is  a  matter  regarding  which  there  might  be 
very  reasonable  doubt.  At  about  the  same  time  back  in  the  sixties 
several  well-known  gas  managers  commenced  experimenting  wilh  a 
material  known  as  "  grindstone  grit."  which  resulted  from  the  grind- 
ing of  castings,  and  being  exposed  afterwards  to  the  weather  took  on 
a  reddish  brown  color.  The  experiments  led  to  its  substiiuiion  for 
lime  in  several  plants,  but  in  the  majority  of  cases  enough  of  il  could 
not  be  obtained  for  the  total  requirements.      In  its  primitive  stale  it 
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was  rather  heavy  and  inclined  to  cake,  and  as  it  was  found  to  work 
more  satisfactory  with  an  admixture  of  sawdust  and  lime,  the  incom- 
petency of  the  supply  finally  led  to  the  preparation  of  iron  sponge. 
There  was  an  abundance  of  iron  boxings  and  the  oxide  eventually 
proved  even  more  satisfactory  than  the  **  grindstone  grit  '*  had  been. 
In  some  plants  the  latter  is  still  used,  but  the  factories  have  begun  to 
realize  that  it  has  a  value  to  the  gas  company  and  are  now  deriving 
some  revenue  from  its  sale. 

The  proportion  of  iron  borings  and  sawdust  as  used  at  our  works 
is,  I  think,  the  general  ratio  employed;  that  is,  equal  quantities  by 
weight.  We  have  also  used  the  natural  oxide  obtained  in  the  vicinity 
of  Ann  Arbor,  as  at  the  time  the  old  Detroit  companies  were  con- 
solidated the  Mutual  Gas  Company  had  for  several  years  been 
employing  it  altogether.  While  the  results  from  the  latter  were  sat- 
isfactory, for  several  reasons  the  prepared  oxide  was  preferable,  as 
there  appeared  to  be  some  ingredient  in  the  natural  oxide  of  a  com- 
bustible nature,  and  upon  several  occasions  fire  was  narrowly  averted. 

The  greatest  advantage  in  the  use  of  oxide  of  iron  has  been  the 
economy  resulting  from  its  free  revivification  when  exposed  to  the 
action  of  the  oxygen  of  the  air  in  the  presence  of  slight  moisture. 
For  years  this  has  been  accomplished  by  spreading  the  material  and 
turning  it  over  from  time  to  time,  but  the  greatest  rapidity  of  the 
action  and  the  most  economical  results  are  to  be  obtained  by  me- 
chmical  methods.  With  the  displacement  of  lime  in  the  purifying 
department  a  reduction  of  at  least  80  per  cent  in  the  cost  of  purifying 
was  effected,  and  by  mechanical  revivification  a  further  reduction  of 
50  per  cent,  can  easily  be  obtained.  It  must  be  admitted  that  there 
may  be  dangers  attending  such  methods,  but  where  proper  care  is 
exercised  these  may  be  easily  mitigated  and  in  fact  wholly  obliterated. 
That  careful  manipulation  is  a  necessity  to  the  safe  conduct  of  the 
purifying  department  always,  experience  has  long  established. 

The  iron  oxide  in  use,  with  the  exception  of  900  bushels,  we  have 
prepared  from  time  to  time,  and  it  has  an  average  age  of  about  three 
years.  The  exception  referred  to  was  obtained  from  an  eastern 
chemical  company  700  miles  distant,  who  offered  it  in  exchange  for 
9.000  bushels  of  spent  oxide,  they  paying  the  transportion  charges 
to  and  fro  upon  all  the  materials,  and  utilizing  the  sulphur  contained 
in  the  spent  oxide  in  the  manufacture  of  sulphuric  acid.  From  the 
fact  that  such  contracts  have  become  quite  common,  it  is  to  be 
understood  that  the  working  of  the  spent  mass  is  profitable,  and  may 
become  in  time  a  source  of  income  to  the  gas  companies  themselves. 

Four  different  methods  of  revivification  in  the  purifiers  have  been 
employed  at  the  Detroit  gas  works.  During  the  second  year  of  my 
connection  with  the  plant  we  drew  through  a  2-inch  pipe  from  above 
the  roof  to  the  exhauster  inlet,  with  a  100-light  meter  between,  15 
and  20  cubic  feet  of  air  to  each   1,000  cubic  feet  of  gas  produced. 
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We  were  able  by  this  means  to  purify  a  greater  amount  of  gas  per 
bushel  of  material,  but  the  effect  upon  the  illuminating  power  of  the 
gas  was  so  marked  that  during  the  winter  months  the  plan  was  aban- 
doned. By  this  method  an  increased  amount  of  oil  wai  required  per 
i,ooo  feet  of  water  gas  produced  to  maintain  a  standard  candle 
power,  and  from  that  fact  alone  its  use  cannot  be  recommended. 

During  the  summer  of  1891  we  mechanically  revivified  the  oxide  of 
iron  in  our  carbureted  water  gas  purifiers  during  the  night.  As  we 
were  then  using  our  Lowe  apparatus  only  during  the  day,  we  con- 
nected the  inlet  of  the  exhauster  with  a  4-inch  pipe  from  the  outer 
air,  and  after  setting  the  Morava  valve  forced  air  through  the  inlet  of 
either  purifier  as  required.  After  passing  up  through  the  oxide,  the 
impurities  were  discharged  through  the  hand- hole  or  air-vent  on  the 
cover  mto  a  4-inch  pipe,  which  emitted  them  outside  the  building. 
We  were  enabled  to  obtain  fair  results  from  this  method,  but  the 
cover  of  the  purifier  became  heated  to  such  dangerous  temperatures 
th  it  it  was  discontinued  after  a  few  months. 

In  the  fall  of  1892  we  began  the  u.se  of  the  steam  jet  apparatus. 
Fitting  over  the  outlet  opening  above  the  oxide  level  in  the  foul  puri* 
fier  was  placed  a  galvanized  iron  pipe,  tapering  from  the  connection 
to  10  inches  in  diameter,  and  from  this  latter  to  a  3-inch  opening. 
A  I -inch  steam  pipe  with  a  valve  led  into  the  side  of  the  lo-inch  sec- 
tion, passing  along  in  the  center  until  it  reached  a  point  a  few  inches 
from  the  3-inch  outlet.  1  he  steam  pipe  was  partially  closed  at  the 
eml  by  a  <  aj)  having  twelve  i-in(  h  perforations,  thus  reducing  the 
main  opening  three- fourths  and  securing  an  excellent  spray  jet. 
With  this  in  operation,  we  maintained  a  water  vacuum  of  one  inch, 
drawing  the  air  down  through  the  oxide,  the  inlet  purifier  connection, 
the  idle  sections  of  the  center  seal  and  oulltt.  and  discharging  out- 
side the  building  through  a  lo-inch  galvanized  iron  ])ipe  with  a  col- 
lar connection  over  the  loinch  section  adjoining  the  outlet  of  the 
|)urifier.  The  center-seal  connections  and  the  bottom  plates  of  the 
purifiers  became  heated  to  such  an  extent  by  this  operation  that  the 
cracking  of  castings  was  feared  :  and.  after  using  the  jet  for  about 
one  year  with  considerable  worry  and  trouble,  we  cast  it  aside  and 
returned  to  the  ordinary  revivifying  methods  in  the  outer  air. 

Our  fourth  ])lan  has  been  in  operation  since  Se])tembcr  i,  1^96, 
and  his  been  very  satisfactory,  our  experience  being  such  as  to  war- 
rant the  statement  that  it  will  be  continued  until  something  more  ad- 
vantageous is  presented,  which  does  not  seem  likely  in  the  near 
future. 

During  the  winter  of  1895  and  1896  the  purifying  capacity  of  the 
Detroit  gas  works  was  put  to  such  a  test  that  it  was  found  advisable 
to  put  in  during  last  summer  four  new  purifiers,  30  feet  in  length,  20 
feet  in  width,  and  4  feet  6  inches  in  depth.  Previous  to  their  <  om- 
pletion  we  had  been  passing  our  coal  gas  through  a  set  of  four  boxes. 
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20  feet  in  length,  t8  feet  in  width,  and  3  feet  in  depth,  with  a  center 
seal,  while  our  carbureted  water  gas  was  passing  a  set  of  two  boxes, 
JO  by  20  by  6  feet,  with  the  Motava  valve  system.  In  the  latter  we 
had  been  compelled  at  limes,  when  the  consumption  ol  gas  was  at 
its  maximum,  to  use  a  layer  of  lime  in  the  upper  tray:  and  it  was 
the  use  of  this  material  we  desired  most  to  avoid,  next,  of  course,  to 
the  fact  that  we  desired  to  supply  a  quality  of  gas  which  would  cause 


^cile.  J4  inch  to  I  loot. 

nn  just  complaint  from  our  consumers.  In  these  deej)  purifiers  we 
used  three  sets  of  trays,  and  above  each  of  these  we  had  a  test-cock 
connection.  During  ihe  past  winier  the  four  new  boxes  have  been 
used  for  jjurifying  our  water  gas.  while  the  two  deep  boxes  have  been 
reserved  for  contingencies  which  might  arise,  being  connected  so 
ihit  either  coal  or  water  gas  can  be  turned  into  ihem  at  any  time. 
When  the  last  set  of  purifiers  was  erected,  openings  for  extra  8-inch 
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connections  were  left  in  one  bottom  plate  of  each  for  reviyification 
purposes ;  and  as  the  other  boxes  were  idle,  from  time  to  time  open- 
ings were  made  in  them  with  the  same  intention. 

A  blower  was  purchased  from  the  Detroit  Blower  Company ;  altera- 
tions were  made  for  the  puri>ose  intended,  and  connections  made  so 
air  could  be  drawn  through  any  one  of  the  ten  purifiers  as  required. 
Instead  of  employing  valves  for  the  purpose  of  shutting  off  the  boxes 
when  not  undergoing  revivification,  water  seals  have  been  used  be- 
tween each  purifier  and  the  main  connection  with  the  blower.  With 
valves  a  sediment  invariably  collects  in  the  seats  and  prevents  closing 
the  gates  down  tightly.  After  the  gas  is  turned  into  a  purifier  and 
revivification  of  the  foul  oxide  of  another  is  commenced,  a  leak  of  gas 
in  sufficient  quantities  to  be  very  dangerous  is  quite  liable.  The 
heated  impure  gases  about  the  blower  might  cause  an  expensive  ex- 
plosion, the  damage  resulting  being  such  as  to  greatly  inconvenience 
the  plant  for  some  time  to  come,  as  such  an  occurrence  would  be  most 
apt  to  assert  itself  at  a  time  when  the  consumption  of  gas  was  at  a 
maximum  and  the  purifying  department  doing  its  greatest  work. 
With  a  water  seal  of  the  pattern  I  shall  describe,  better  satisfaction  is 
to  be  derived,  as  the  slightest  leak  in  the  seal  is  easily  detected  and 
there  is  no  possibility  of  the  gas  passing  beyond  the  inlet  of  the  seal 
and  accumulating  about  the  blower.  It  would  be  difficult  to  imagine 
a  scheme  more  perfect  and  at  the  same  time  more  simple,  and  the 
description  which  follows  I  have  attempted  to  make  as  clearly  com- 
prehensible as  possible. 

An  8-inch  i)eri)endicular  ])ij)e  drops  from  the  bottom  plate  of  each 
])uririer  through  and  8  inches  below  the  cover  of  the  seal  box,  which 
is  constructed  of  cast  iron  ij  of  an  inch  in  thickness,  the  dimensions 
l)eing  27  inches  in  length,  12  inches  in  width  and  12  inches  in  depth. 
The  distance  between  the  inlet  and  outlet  center  is  i  foot,  and  the 
outlet  merely  screws  into  the  cover  of  the  seal.  One  foot  above  the 
cover  a  i-inch  wrought  iron  overflow  screws  into  the  outlet,  extends  . 
horizontially  6  inches,  bends  downward  2  feet,  and  after  running  a  • 
few  inches  in  a  horizontal  direction  turns  upward  2  feet  2  inches,  and  • 
by  a  downward  return  overflows  into  a  funnel  connected  by  a  2-inch 
wrought  iron  pipe,  with  a  sewer.  The  siphon  described  has  a  cock  ' 
which  can  be  shut  off  when  the  water  has  been  run  into  the  seal,  or  at 
any  other  time  as  required.  The  water  inlet  is  a  i  Wnch  pipe  enter- 
ing the  box  at  the  bottom  of  the  end  next  the  8-inch  outlet,  and  can 
be  shut  off  or  turned  on  without  the  workmen  leaving  the  seal.  From 
the  bottom  of  the  seal  the  water  can  be  drawn  off  when  revivification 
is  commenced  by  opening  a  2-inch  cock  on  a  line  which  screw^s  into 
the  bottom  shell,  and  communicates  with  the  2-inch  wrought  iron 
pipe  receiving  the  overflow.  It  can  be  readily  seen  by  the  drawing 
and  description  that  this  affords  sufficient  seal  for  all  practical  i)urposes 
and  I  am  satisfied  it  is  less  dangerous  than  a  valve  system. 


Inserted  in  perforated  bronze  tubei  placed  in  difiereiit  potticMW  of 
the  purifiera  in  which  the  oxide  is  being  revivified,  we  have 
thermonieters  and  kept  n  close  record  of  the  tempentnies  at  tlie ' 
ous  points.  The  temperature  has  always  reached  the  gmtetf  ptrint 
near  the  inlet  and  outlet  of  the  puriHer,  but  very  seldom  hu  it  'riMO 
above  1 20".  The  water  vacuum  drawn  averages  ^  of  u  inch.  Wc 
have  also  tiept  a  record  at  the  outlet  connection  of  the  blower,  the 
thermometer  there  never  registering  more  than  118°.  We  hsve  gen- 
erally drawn  air  through  the  purifiers  until  the  tempemtnre  In  tiic 
tubes  was  lowered  to  that  of  the  air  in  the  room,  but  on  some  occa- 
sions have  been  compelled  to  turn  the  gas  through  oxide  having  a 
temperature  of  85°.  There  have  never  been  any  indications  of  heat 
at  a  dangerous  state,  but  when  high  temperatures  are  aitained  the 
material  is  subjected  to  a  slight  spray  of  water. 

The  statements  of  results  which  follow  are  as  nearly  accurate  as  it 
is  jiossilile  to  obtain  them.  During  the  six  months  ending  March 
jiHt,  1897,  the  total  saving  effected  in  labor  in  the  purifying  depart- 
ment has  amounted  to  f  300.00,  or  ^50. 00  per  month,  the  comparison 
being  made  over  the  corresponding  six  months  of  the  previotii  ytu, 
when  the  total  production  of  gas  was  about  the  same  amonnL  Water 
gas  purifiers  were  changed  forty-eight  times,  the  material  having  been 
all  removed  once  and  turned  in  the  purifiers  twice.  This  leavea  a 
total  of  36  changes  during  which  the  oxide  remained  untonCbed. 
Triese  iiurifiers  each  contain  1,073  bushels,  while  those  used  for  tbe 
c(i;i1  gas  rontain  481  bushels.  During  the  same  six  months  the  lat- 
ter were  changed  twenty-two  times,  the  material  having  been  toroed 
in  the  iMiriTiers  once,  but  never  at  any  time  removed.  On  account 
oF  ihe  |i:t<'king  of  the  oxide  after  a  time,  and  the  consequent  resist- 
ance at  the  gas  exhausters,  it  will  be  found  necessary  at  times  to  turn 
the  material.  The  amount  of  gas  made  during  the  period  mentioned 
was  210,000,000  cubic  feet,  of  which  149,000,000  were  carbureted 
water  gas,  and  the  remainder  coal  gas.  The  time  reijuired  for  tbe 
revivification  of  the  oxide  during  that  time  has  been  eighty-seven 
days  anil  twelve  hours,  considerably  less  than  one-half  of  the  time^, 
and  in  the  majority  of  cases  changes  were  necessitated  by  increased 
liark  pressure  resulting  from  the  dry  caking  of  the  oxide. 

An  efiyrt  has  been  made  to  plainly  state  the  (acts  in  our  experience, 
and  in  order  that  they  may  be  more  clearly  understood  the  accom- 
panying drawings  of  the  various  plans  have  been  jiroduced.  Realiz- 
ing the  vast  importance  of  this  subject  to  the  gas  industry,  and  tbe 
lal)Or  required  to  give  it  just  treatment,  my  consent  to  write  this  pa- 
per was  very  reluctantly  given  ;  and  while  there  is  no  apology  to  offer 
for  the  mmner  in  which  the  duly  involved  by  my  acceding  to  the 
wishes  of  your  committee  has  been  performed,  I  feel  that  had  not 
other  affairs  demanded  so  much  of  my  time  during  its  preparation 
the  subject  could  have  received  much  l)etter  treatment.     There  is  no 
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•doubt  that  to  us  mechanical  revivification  of  oxide  involves  one  of  the 
paramount  questions  of  the  day — the  question  of  economy.  Through- 
out the  years  of  my  connection  with  the  class  of  men  about  me  there 
has  never  been  a  time  when  the  importance  of  what  were  once  re- 
garded as  small  matters  was  so  strongly  felt.  By  mechanical  revivifi- 
cation an  economy  of  both  time  and  labor  is  assured,  and  the  proper 
method  of  accomplishing  the  best  results  is  certainly  worthy  of  the 
•calm  and  intelligent  consideration  of  this  body. 

DISCUSSION. 

The  President — Gentlemen,  I  hope  you  will  discuss  this  very  in- 
teresting paper  in  the  manner  that  it  merits.  Mr.  McElroy,  we  will 
be  glad  to  hear  from  you. 

Mr.  McElkoy — Mr.  President,  I  thank  you  for  the  honor  of  being 
called  upon,  not  being  a  member  of  your  Association,  as  every  drop 
of  experience  adds  to  the  rivers  of  knowledge.  I  may  say  I  have 
had  considerable  experience  as  to  the  revivification  of  iron  oxide  by 
mechanical  means  in  the  last  two  years,  and  prior  to  that  by  blow- 
ing steam  through  it,  which  is  often  dangerous  work.  Since  1  put  in 
Slurtevant  blowers  we  get  a  vacuum  of  from  8  inches  to  i  inch  of 
water,  which  seems  to  do  the  work  without  trouble.  I  started  two 
years  ago  with  one  blower,  but  my  oxide  during  this  past  winter  be- 
came so  foul  (I  had  no  time  to  change  it  or  to  secure  new)  that  I 
was  put  to  the  extreme  of  revivifying  every  eight  hours,  which  occu- 
pied all  the  time — too  close  a  margin  in  works  the  size  of  ours.  We 
are  so  restricted  in  capacity  that  I  put  in  another  blower,  so  that  now 
I  can  run  either  one  or  both  at  the  same  time.  I  feel  confident,  as 
the  saying  is,  that  we  ''  have  it  where  the  hair  is  short."  I  can 
handle  the  plant  easily  at  all  times.  The  great  trouble  has  been  in 
the  majority  of  cases  from  putting  iron  in  the  boxes  before  it  is  pro- 
perly oxidized.  I  find  if  you  introduce  iron  in  the  box  it  will  not 
oxidize  and  become  a  mechanical  oxide,  which  is  the  only  thing  that 
will  take  effect  in  the  boxes,  but  if  you  will  take  the  precaution  to 
prepare  your  material  before  you  introduce  it  into  the  boxes  and 
bring  it  into  positive  oxide  you  will  have  no  trouble  thereafter.  The 
main  thing  is  to  watch  your  temperature.  When  the  material  is  new 
and  at  the  third  or  fourth  time  it  is  revivified  you  are  very  apt  to  run 
your  temperature  to  the  dangerous  point  of  fire.  For  that  reason  I 
run  my  exhauster  sometimes  to  eight  inches,  taking  the  volume  of  air 
through  fhe  boxes  in  sufficient  quantity  to  cool  it  down,  as  I  suppose, 
(juicker  than  the  chemical  action  can  take  place.  I  find  the  more 
air  I  put  in  the  more  heat  I  make.  I  reduce  my  vacuum  from  one- 
half  inch  to  one  inch.  That  is  my  general  practice  now,  unless  the 
box  is  very  badly  caked  ;  then  I  have  to  increase  the  vacuum,  so  as 
to  draw  that  air  down  through ;  and  we  only  change  our  boxes  when 
they  give  back  pressure,  which  is  once  in  four  times.     I  turn  it  out  at 
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per  bushel  of  oxide  between  changes ;  in  other  words,  we  made  only- 
six  changes  in  six  months.  We  have  no  special  machinery  for  hand- 
ling the  oxide.  The  boxes  are  emptied  through  the  bottom.  Our 
apparatus  for  raising  the  oxide  into  the  box  is  very  slow  and  to  a  cer- 
tain extent  cumbersome.  I  think  the  fact  that  Mr.  Baxter  has  new 
boxes,  which  increased  his  purifying  capacity  in  an  enormous  degree, 
accounts  to  a  certain  extent  for  a  great  reduction  in  expenses.  It  is 
a  well-known  fact  that  the  expense  of  purification  varies  very  largely 
with  the  area  of  the  boxes,  and  unless  his  expense  is  very  much  less 
than  one-half  what  it  was  before,  I  think  there  is  still  a  great  deal  of 
chance  for  a  reduction,  even  if  he  throws  the  oxide  out  instead  of 
revivifying  it  in  position. 

Mr.  Thompson — Mr.  Miller  has  explained  his  criticism  of  Mr. 
Baxter's  paper,  also  the  result  between  changes,  by  calling  attention 
to  the  fact  of  the  area.  We  know  there  is  nothing  else  that  will  aid 
us  so  much  as  having  very  large  area  in  the  boxes.  It  was  with  that 
in  mind  that  I  asked  Mr.  McElroy  the  proportion  between  the  size  of 
his  boxes  and  the  quantity  of  gas.  Mr.  Miller's  boxes  are  very  much 
larger  proportionately  than  those  of  Mr.  Baxter,  and  will  enable  very 
much  better  results  being  attamed.  I  was  also  going  to  state  that  the 
gases  should  not  be  carried  from  the  purifiers  during  revivification  in 
the  off  box,  through  the  center  seals.  Mr.  Miller  can  give  us  some  ex- 
perience in  the  matter  of  leaky  center  seals,  due  to  their  heating  up 
during  revivification  I  would  add  one  other  point — by  the  attach- 
ment of  a  blower  in  the  method  Mr.  Baxter  has  described,  we  may 
remove  the  handhole  at  the  top  of  the  purifier  cover  and  draw  the  gas 
from  the  purifiers,  discharging  it  out  of  doors  before  we  raise  our 
cover,  if  we  so  desire,  to  avoid  any  danger  to  the  workmen  in  the 
opening  of  the  box  at  the  time  it  is  desired  to  remove  the  oxide. 

Mr.  a.  S.  Miller — I  mentioned  the  size  of  the  boxes.  I  said  we 
purified  in  six  months  313,000  cubic  feet  per  square  foot  of  surface. 
Mr.  Baxter  purified  160,000  cubic  feet  of  coal  gas  and  248,000  cubic 
feet  of  water  gas,  so  that  we  purify  about  30  per  cent,  more  of  water 
gas  and  very  much  more  than  that  of  coal  gas,  per  square  foot. 

Mr.  Thompson — What  was  the  relative  speed? 

Mr.  a.  S.  Mu.ler — We  purified  30  per  cent,  more  per  square  foot. 

Mr.  J.  R.  Lynn — Being  at  quite  a  distance  from  the  speaker  I  could 
not  catch  everything  Mr.  Miller  said.  I  would  like  to  ask  a  question. 
Did  he  not  understand  Mr.  Baxter  to  say  that  there  had  been  quite  a 
number  of  changes,  which  had  been  caused  by  the  packing  of  the 
oxide  instead  of  by  foul  material? 

Mr.  Baxter — The  reason  we  made  the  changes  in  the  purifiers  was 
not  owing  to  foul  gas,  but  owing  to  the  oxide  caking  and  causing  back 
pressure.  We  had  better  results  in  the  summer  than  in  the  winter 
months,  because  we  did  not  manufacture  as  large  an  amount  of  gas 
then  as  we  do  in  the  winter  months.     You  know  that  in  the  summer 


'i*jn    m  ilwa^  purity 

:;ija  iz  liie  boctum.  jt  che 

m<*ni:  jr  i->im:h.    Xr.  McEhor 
r3]£.      I  4r<xilii  A£v!!ie  x  if-OBck 
>l<.  Jr«iu?sh — [  «*raki  fike  «> 

t  ti.  =  " 

\iii.  B.v\r«!& — Tbaz  ^k»  boea  my  espcricaoc,  diMi^  il  dova 
:irjLU[^.     V  Vr.  FlumcMMi  marked,  nm  cam  tike  tke  fc»»*»fc«J*« 

ft. 

VI i(.  r >>K'.vs — niiic  »  QL>  ^lec  rid  ot  tke  g»? 

Mx.  kvxrvR — \j»o  a?  dnv  duuugk- 

M<.  TvNK.:v — rykrpoincwx»  vke^ertkae'was  aajr object  io  dnw- 

'T^  :!^  dir  \£owti  or  iorcinic  it  ip  troiii  tke  boHoa. 

V .<.  \K  Kl  » >H  — Vy  e\p«rn«oce  in  bit  iist  jneH|it  n  icvmficatkiii 
MAX  ^.>  >lott  che  :i«e;un  ^zid  ^r  chrongk  tke  bottOB  of  Ae  box  and 
M^  coc  j:r  up.  ouc  tao?  che  cvom.  sadocabng  cvcifbudy  m  tke 
rSc  tvrxTJk^  v.^  the  bctfdc  rrom  sofam  keated  tke  oiide.  so  «c  kad  to 
,i*:\i!h!o:^  in  use.  Now  I  rvmove  tke  box  lid  and  diair  Ae  air  dova 
ct^ivHi^h  chc  wi3feo2Kr  sunjCT*  ot  the  bo% — a  15-inck  pipe  kadi  ap  bom 
:  V  Svv:s«.^  iu^.>  ibvr  ok^  air — jukI  1  have  no  tioable. 

Mv.  \\ .   \.  Viv.i>K— IVi  Mr.  Rft\cer  consider  tke  ooit  of  ateam 
!  .  '^s  -^^^  *-'^^  ^'2  '^  rsisso^  jLnd  tke  dnwiai^of  gai  tknioigk  tke 
.X  •     *  «o -v.  *  "v;r  :o  ask  whv  hs?  abandoned  the  n»e  of  tke  two 
.  ^.  .  X      x.^.u:  ,^    '.hov.'  >.■:  >::uIVr  dimensions? 

\:  V  'W  v  \v.  ^.i^v  "o:  a-\i:vionevi  the  use  of  the  two  kuge 
.• '.  '.\ .  ■^-.s-v/  '  X-  :?.o':'  :>.>  V  .'aiin:c  winter.  .Xs  for  the  coat  of 
N.  ;  •  »vs  M^.  ^\  ,.;v.'*  '.".i:  ":..^  ..onsiiieration  at  all.  We  have  a 
,  V  ..  v'>  '    V*   '^  v\   V  .r\v  ^!  ::t;  \\  .^-v<  atul  we  utilize  that. 

\!  X    \\     V    M  •    •  V     w  .v\:  ■:  vo:  Iv  letter  to  use  your  laige  pari* 

\U    S\\:  ••  N     I;  \\.v  \i  .0  •:  so  xo:::icv:eil  to  do  it.     We  have  not 

.  V I  vV^N  :iMvU\  .i:u!  we  just  completed  the  other 


\  ■.  \  ON    .r' 


\  .        \    V 


\'\  •« 


',^\vN  ..In;   m1"  vV  w.v/.vV.     Uc  jutetul  to  do  so  this  summer. 
\l  s    \\.  ,  s     I  \w^  -W  '  vo  :o  axK  Mr.  Kixter  if  he  would  consider  it 
uix  N  i:»\  ,M  "v-Nx  ^;o  u^  ^so  v^vivlc    v.  tour  boxes  6tt.  \  6tt.  x  3ft*,  on  an 

1 

\l\  I5v\;»  K     \x^  I  dv^  iK>i  ihink  it  would  be  advisable  to  use  that 

MNiv  in  v'M  Iv^xoN  vM  ;!i.t;  Kiiul.   \ou  ovuild  utili/e  the  retort  house  labor. 

\l;x  lii  V  K  \\vm;M  m  Iv  ponmMo  to  try  oxide  in  lK>\es  of  that  siie 
a   xW  • 

\lu  r»v\i»K      I  think  il  would, 

\Ik  \\{  y  K      IhM  lo  nso  oxide  in  boxes  01  that  si/e? 

\l  K  |i  v\  1 1  K      rho\  aiv  iloinj:  so  at  the  Windsor  gas  works. 

\Ik  I  «.n»  k      Mi,  lUxtor  has\;i\en  us  a  verv  timely  and  instructive 


193 

paper,  but  I  question  some  of  his  deductions.  He  speaks  of  "the 
old  objections  to  its  deteriorating  effect  upon  the  quality  of  gas." 
Now,  that  is  a  serious  objection,  because  it  is  a  fact  that  the  oxide 
does  not  remove  the  carbonic  acid.  In  my  experience  I  have  found 
that  by  using  lime,  in  making  water  gas  for  instance,  we  can  make  the 
same  quality  of  gas  and  with  a  half-gallon  of  oil  less  per  i,ooo  at  least. 
The  saving  by  oxide  purification  is  not  overstated,  not  in  total;  but  I 
think  the  saving  over  lime  is  not  80  per  cent,  in  the  first  place,  and 
think  the  figures  as  given  by  Mr.  Baxter  should  be  reversed,  that  is  to 
say,  the  50  should  be  where  the  80  is,  and  the  80  where  the  50  is.  I 
would  also  call  attention  to  the  statement  which  would  lead  us  to  sup- 
pose that  the  chemical  factories  buy  the  oxide  for  recovering  the 
sulphur  only.  I  think  more  likely  they  buy  it  for  the  purpose  of  get- 
ting the  cyanides  out  of  it.  These  are  quite  valuable,  and  a  greater 
demand  for  them  has  been  created,  for  instance  in  South  Africa, 
where  they  are  used  to  aid  in  extracting  the  gold  from  the  refuse  of 
tailings  of  the  gold  mines.  I  understand  that  from  18  to  20  cents  per 
ton  of  coal  carbonized  has  been  realized  from  that  newly  worked 
residual  product  of  gas  manufacture. 

Mr.  a.  E.  Forstall — Mr.  Baxter  si)eaks  of  having  tried  constant 
revivification,  or  rather  continuous  revivification,  by  means  of  draw- 
ing in  air  with  the  gas,  and  finding  that  it  depreciated  the  illuminating 
power  it  had  to  be  abandoned.  That  has  not  been  my  experience. 
For  several  years  we  have  drawn  in  i.J-  to  2  per  cent,  of  air,  passed  it 
through  the  purifiers,  and  were  unable,  by  very  close  watching,  to 
find  that  it  made  any  great  difference.  I  have  not  my  notes  with  me, 
but  as  I  remember  the  figures,  I  think  over  a  period  of  four  months 
we  found  that  all  we  could  account  for  was  a  difference  of  one-tenth 
of  a  gallon  of  oil  per  1000  cubic  feet  extra,  when  we  used  the  air  over 
what  we  used  when  we  were  purifying  without  air.  As  far  as  the  puri- 
fication was  concerned  the  change  was  very  large.  Where  we  only 
purified  10,000  feet  to  the  bushel  of  oxide  without  the  air  we  could 
average,  in  our  worst  time  of  winter,  from  25,000  to  30,000  feet  jjer 
bushel  of  oxide,  per  change  of  box,  with  the  air.  In  summer,  on  two 
occasions,  we  ran  once  as  high  as  89.000  feet  per  bushel,  and  the 
next  summer  96,000  feet  per  bushel,  per  change.  Our  boxes  are 
24ft.  x  29ft.  inside  measurement,  and  contain  1,000  bushels  of  oxide, 
and  this  past  winter  we  averaged  a  trifle  over  30,000  feet  per  bushel. 
We  were  passing  gas  through  at  the  average  of  1,700,000  cubic  feet  a 
day.  We  figured  that  our  saving  was  about  four  or  five  times  the 
cost  of  the  extra  one-tenth  of  a  gallon  of  oil. 

Mr.  Egner — My  experience  is  somewhat  similar  to  that  of  Mr. 
Forstall.  And  since  my  friend  Somerville  is  too  modest  to  get  up,  let 
me  say  for  him  that  he  remarked  just  now  that  there  was  perhaps  a 
great  difference  in  the  percentage  of  iron  in  the  oxide  used  by  Mr. 
Miller  and  Mr.  Baxter,  which,  of  course,  would  account  for  the  differ- 
ence in  their  respective  results. 


194 

Mr.  Baxter — The  oxide  I  have  in  use  now  has  been  in  use  for 
about  3^  years  altogether. 

The  President — What  is  the  formula  for  making  it  up? 

Mr.  Baxter — About  etjual  proportions. 

Mr.  Forstall — I  think  I  ought  to  say  that  possibly  some  of  the 
improvement  in  our  results  of  purification  was  due  not  only  to  the  use 
of  air,  but  also  to  our  heating  the  gas  before  entering  the  purifiers. 
Both  were  begun  at  approximately  the  same  time. 

Mr.  Thompson — I  would  like  to  ask  Mr.  Forstall  if  he  still  contin- 
ues to  use  the  system  of  heating  he  described  at  the  last  meeting  of 
the  American  Gas  Light  Association — the  use  of  dry  heat,  as  he 
termed  it? 

Mr.  Forstall — That  method  has  been  in  use  all  winter.  As  I  left 
the  Newark  Company  on  the  first  of  March,  I  have  not  yet  had  a 
<:hance  to  get  the  figures  ;  but  I  would  say  that  the  first  box  into  which 
we  put  the  large  coil  i)assed  50,000,000  feet  of  gas,  that  is,  50,000  to 
the  bushel,  and  at  that  time  we  were  making  gas  at  the  rate  of  about 
1,500,000  feet  a  day,  through  boxes  24ft.  x  29ft. 

On  motion  of  Mr.  Somerville.  a  vpte  of  thanks  was  tendered  to  Mr. 
Baxter. 

The  President  then  introduced  Mr.  I.  C\  Copley,  of  Aurora,  111., 
who  read  the  following  paper  on 

SELLING  GAS. 

Within  the  last  few  years,  all  gas  managers  have  come  to  realize 
very  fully  the  advantage  to  be  (lerived  in  j)'.ishing  the  sale  of  their 
wares,  and  there  has  been  perhaj)s  no  meeting  of  men  interested  in 
the  manufacture  of  gas  for  some  years  past  in  which  this  subject  has 
not  been  discnissed  in  some  lorm  or  other,  usually  with  reference  to 
soiui  more  definite  detail  than  that  assigned  me  by  the  Board  of 
Directors  of  this  Association.  The  subject  is  of  a  nature  so  general 
that  1  suppose  I  am  expected  to  deal  with  it  in  a  somewhat  general 
way. 

The  same  commercial  laws  which  govern  the  successful  selling  of 
any  other  commodity  must  be  applied  by  the  manufacturer  of  gas,  if 
he  expects  to  attain  any  unusual  degree  of  success.  All  commercial 
laws,  however,  are  modified  more  or  less  by  the  character  of  the  men 
involved  in  and  the  conditions  surrounding  their  a|)plication.  For 
instance,  a  line  of  policy  followed  by  the  manager  of  a  gas  company 
in  a  town  of  some  six  or  eight  thousand  peo])le  must  necessarily  be 
very  much  modified  in  the  application  by  the  manager  of  a  gas  com- 
])any  in  a  city  of  100,000  inhabitants.  A  gas  man  in  a  small  town 
naturally  knows  each  one  of  his  customers  by  face  and  name.  He 
knows  the  personal  relations  and  personal  habits  of  each.  The  gas 
man  in  a  large  city,  as  a  matter  of  necessity,  knows  very  few  of  his 
<'onsumers,  and  must,  therefore,  adopt  very  different  methods  in  call- 
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iDg  the  attention  of  possible  customers  to  the  desirability  of  using 
gas.  The  one  can  advertise  in  person,  in  daily  conversation  with  his 
^  fellow  townsmen  ;  the  other  must  rely  entirely  upon  agents  outside  of 
.  himself.  But  the  same  general  principle  of  bringing  to  the  attention 
of  the  consumer  the  fact  that  he  might  possibly  secure  some  advant- 
age, either  in  the  form  of  a  financial  saving  or  personal  convenience, 
or  both,  is  exactly  the  same,  whether  it  be  told  to  him  by  the  man- 
ager of  the  small  gas  company,  or  whether  it  be  told  through  the  col- 
umns of  the  great  daily  papers  published  in  the  larger  city.  My  own 
experience  has  been  confined  to  a  few  small  cities,  ranging  from 
16,000  to  35,000  people,  and  most  of  the  observations  which  I  have 
made  have  been  taken  in  cities  of  similar  size. 

The  man  who  would  successfully  sell  anything  (and  this  applies  to 
our  business  with  perhaps  greater  force  than  any  other)  must  be 
thoroughly  saturated  with  the  idea  that  he  has  an  article  of  merit,  at 
a  price  which  would  make  it  attractive  to  the  purchaser,  if  such 
purchaser  only  knew  those  merits  as  well  as  the  salesman  did.  With- 
'  out  such  condition  of  affairs  to  beget  such  confidence,  no  man  of 
conscience  can  successfully  sell  gas,  or  anything  else ;  and  without 
such  a  confidence,  no  conscientious  man  can  ever  hope  to  succeed 
in  making  prospective  customers  see  things  in  a  light  that  would  re- 
dound to  his  own  advantage.  A  good  (juality  of  gas,  delivered  to 
consumers  with  as  litile  annoyance  as  possible,  at  a  price  reasonably 
low,  are  absolutely  essential  as  conditions  favorable  to  the  sale  of  a 
satisfactory  amount  of  gas.  Of  course,  there  is  an  ultimate  limit  to 
the  possible  amount  of  gas  which  can  be  sold  in  any  community,  and 
capital  invested  in  the  manufacture  of  gas  needs  adequate  return  in 
the  form  of  dividends;  but  it  must  be  assumed  in  this  paper  that  each 
Board  of  Directors  controlling  such  undertakings  has  given  these  two 
important  matters  sufficient  consideration  to  warrant  the  salesman  in 
the  belief  that  his  product  is  of  the  best,  and  reasonably  cheap. 

It  is  perhaps  ecpially  important  that  the  Board  of  Directors  should 
carefully  canvass  the  situation,  and  decide  upon  the  degree  of  liber- 
ality to  be  exercised  in  the  extension  of  mains.  The  advantage  to  be 
derived  in  this  direction  from  a  progressive  spirit,  and  the  confidence 
in  the  stability  of  the  gas  business,  is  too  patent  to  need  any  discus- 
sion ;  and  the  influence  upon  the  would-be  consumer  of  a  prompt 
agreement  to  extend  the  main  to  his  door,  is  the  most  salutary ;  and 
can  best  be  expressed  in  an  experience  of  my  own  in  one  of  the  small 
cities  with  which  I  am  connected. 

The  previous  management  had  been  exceedingly  conservative  ;  and 
although  the  city  had  more  than  doubled  in  population  in  the  preced- 
ing decade,  as  shown  by  the  United  States  census,  less  than  3,000 
feet  of  new  mains  had  been  laid  during  that  time.  However,  once 
in  a  while,  the  company  enjoyed  a  spasm  of  good  intentions  and  was 
wont  to  canvass  certain  streets.     I  have  in  mind  one  block  in  partir- 
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ular,  requiring  an  extension  of  806  feet  of  main.  For  three  racces-^ 
sive  years  the  gas  company  canvassed  this  block,  and  the  least  num- 
ber of  signers  which  it  secured  at  any  time  was  twelve,  but  yet  the 
main  was  not  laid.  Shortly  after  the  new  management  assumed  ton* 
trol,  the  same  block  was  canvassed  again,  for  the  fourth  time.  We 
found  it  impossible  to  get  an  order  to  connect  a  single  home  with. 
gas.  The  people  felt  that  they  had  been  abused,  and  each  one  told 
our  canvasser  that  he  had  gotten  along  so  far  without  gas,  and 
thought  he  could  continue  to  do  so.  Upon  learning  the  cause  of  their 
dissatisfaction,  the  main  was  promptly  laid  without  more  ado.  As  a 
result,  every  single  house  in  the  block  was  connected  with  gas  inside 
of  a  year  and  a  half. 

In  the  mind  of  the  writer,  the  above  conditions  which  have  been 
enumerated  are  absolutely  essential  before  any  company  manufacture- 
ing  gas  can  hope  to  sell  anything  more  than  the  least  possible  amount 
with  which  the  public  can  get  along.  These  conditions  must  be  pre- 
pared by  those  who  are  financially  interested  in  and  direct  the  policy 
of  each  company.  Without  them  the  energy  and  intelligence  exer- 
cised by  the  management  will  count  for  but  little. 

The  full  measure  of  labor  in  employing  these  conditions  to  their 
utmost  falls  upon  the  managing  department  of  the  company.  The 
manager  himself  must  be  a  careful  student  of  human  nature.  His 
assistants  must  be  chosen  because  of  their  fitness  for  their  particular 
branches  of  work.  The  spirit  of  courtesy  and  the  desire  to  sell  some- 
thing which  will  be  of  value  to  the  consumer  must  be  thoroughly  im-- 
])resseil  upon  every  employee  who  comes  in  contact  with  possible 
customers.  The  number  of  assistants  must  be  sufficient  to  give  each 
ou'N  and  particularly  the  executive  head  of  this  branch  of  the  busi- 
ness, j)lenty  of  time  to  consider  ways  and  means  for  advancing  the 
sale  of  gas.  These  ways  and  means  are  so  many  in  number  and  of  a 
character  so  diverse,  depending  entirely  as  they  do  upon  the  condi- 
tions and  habits  of  the  community,  that  it  would  be  utterly  impos- 
sible to  cover  the  ground  in  a  conscientious  manner  in  anything  short 
of  a  life  time. 

In  general,  I  think  it  can  be  candidly  stated,  we  must  go  before 
the  jjublic  offering  gas  as  the  most  desirable  light,  the  ideal  fuel,  and 
in  many  instances  the  most  convenient  and  economical  power.  The 
salesman  must  believe  that  gas  is  the  most  desirable  light;  he  must 
realize  the  actual  competition  which  it  meets  and  be  prepared  to  sub- 
mit to  the  possible  loss  of  a  customer  where  there  is  actually  a  good 
reason  why  either  kerosene  or  electric  light  should  be  used.  These 
instances  will  be  so  few  as  to  cut  very  little  figure  in  the  general 
result,  and  it  is  useless  to  waste  time,  energy,  and  money  in  attempt- 
ing to  bring  about  a  condition  of  affairs  in  which  a  customer  buys- 
something  which  he  does  not  want.  Our  business  differs  from  any 
other  retail  line  in  this  particular  more  than  any  other;  when  a  cus- 
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tomer  is  once  obtained,  his  patronage  is  regular  and  constant.  One 
transaction  does  not  close  the  business  relations  between  buyer  and 
seller  in  many  cases,  and  if  advantage  can  be  gained  in  any  other 
.  line  by  selling  a  man  only  what  he  wants,  how  much  more  are  we 
affected  by  following  the  same  principle.  It  is  no  difficult  matter  to 
convince  the  average  consumer  of  the  desirability  of  gas  over  kero- 
sene for  lighting  purposes,  and  there  is  equally  little  difficulty  in  con- 
vincing a  consumer  of  the  economy  and  general  desirability  of  a  first- 
class  article  of  gas  over  the  incandescent  light.  The  great  bulk  of 
light  which  is  sold  in  any  of  the  smaller  cities  is  necessarily  sold  on 
the  lines  of  economy  and  convenience.  Safety,  perhaps,  comes  next, 
and  it  is  pretty  well  established  as  the  result  of  a  great  many  years* 
trial,  that  gas  for  lighting  purposes  is  a  happy  compromise  between 
the  cheapness  of  kerosene  light  and  the  convenience  and  safety  of  the 
incandescent  lamp. 

The  sale  of  gas  for  fuel  offers  the  greatest  possibilities  for  imme- 
diate development.  There  are  very  few  cities  embraced  in  the  terri- 
tory covered  by  this  Association  in  which  the  gas  companies  are  not 
able  to  produce  a  fuel  that  will  compete  in  efficiency,  convenience, 
economy,  and  general  utility,  with  any  other  agent  that  can  be  used 
in  the  kitchen.  There  are  all  kinds  of  ways  of  bringing  this  to  the 
attention  of  the  public ;  probably  the  best  way  is  to  allow  the  pur- 
chaser an  actual  trial  of  its  merits.  In  every  community  there  are 
plenty  of  men  who  are  looking  for  just  such  chances  as  are  offered  by 
the  gas  range ;  men  who  are  perfectly  sincere  in  their  desire  to  se- 
cure something  that  will  do  their  work  just  as  well  at  a  less  expense, 
or  something  that  will  do  their  work  better  at  practically  the  same 
expense,  as  by  the  method  which  they  are  at  present  using. 

The  first  year  in  which  I  was  engaged  in  selling  gas  stoves  the 
company  with  which  I  was  connected  placed  272  stoves  on  trial; 
there  were  but  three  returned.  Each  one  of  these  269  stoves  be- 
came an  advertising  agent,  and  they  have  probably  done  more  to  in- 
crease the  sale  of  stoves,  after  the  policy  of  setting  on  trial  was  partially 
abandoned,  than  any  other  factor  we  have  ever  employed.  One  fea- 
ture which  may  perhaps  be  classed  as  setting  stoves  on  trial  is  that  of 
placing  a  stove  free  of  charge  for  the  use  of  any  gathering  of  the  fair 
sex.  Almost  all  church  societies  give  entertainments  during  the  year. 
Do  not  fail  to  see  that  they  have  a  gas  stove.  We  have  found  it  ex- 
tremely advantageous  to  donate  a  first-class  range  to  almost  all  socie- 
ties where  the  work  of  getting  up  the  entertainment  is  done  by  the 
ladies  of  the  societies  themselves. 

Within  the  past  three  or  four  years  numberless  devices  and  schemes 
have  sprung  up  for  the  introduction  of  gas  ranges.  I  cannot  pre- 
sume to  pass  judgment  upon  any  one  of  them.  That  is  a  problem 
which  each  Board  of  Directors  must  work  out  for  itself,  and  upon 
which  only  those  who  are  entirely  familiar  with  local  conditions  are 


fatre  are 

frciQB  XT  on 

Prior  to  the  hcgiuniag  <x  the 
the  Utter  pan  of  1S93. 
nected  had  ioid  a  gnat 
the  first  of  Janoair  of  the 

limited.     Aboot  that  time  a  gtadaaan  approached  nc 
loving  profx»itioo :    He  ofiered  10  roniBk  cack  oae  of 
H  feet  of  hose,  ot  fiiit-cla«  qualitT.  aad  an  hMlcprad 
52.00.  and  to  add  to  this,  witbout  frnther  chaige.  a  voj 
heating  stove  and  connect  h  up  free.     Of 
\^\j'jr  and  did  the  connecting  and  paid  him  a 

I:  rrsulted  in  ihe  sale,  or  zif:.  or  vhatever  too  chooae  to  caO 
stoves  in  Ie>s  ihan  ihree  weeks.    U'hen  the  eagemcM  of  the 


« 4 


..       7-     -    -x'J 


'.'•/..'  ha'!  abated  to  a  certain  de^ee.  he  vent  to  another  field,  leaving 
;»  20  TCi-jTx:  o:  hi>  stove>.  The^e  were  given  out  immediatelT.  npoQ  the 
«a:ne  terms,  and  since  that  tin:e  we  have  added,  perhaps.  15  mocc,  a 
total  of  265  heating  stoves,  sold  in  less  than  a  month,  in  a  tmm  of 
2  ;.ooo  or  24.000  population,  in  which  already  more  than  700  Ij^^H^g 
^tove>  had  been  sold :  but  in  this  case,  as  in  ever\-  other,  the  person- 
ality 01  the  salesman  was  a  great  factor. 

The  o[»portunity  of  developing  the  sale  of  any  amount  of  gas  for 
po.ver  should  he  important,  but.  in  most  instances,  seems  %-ery  diffi- 
'  'lit.  But  the  same  principle  must  necessarily  apply.  The  conveni- 
*'u<  e  and  economy  of  the  power  user  must  be  considered,  and  when* 
♦•'.<:r  we  can  demonstrate  to  such  a  man  that  we  have  a  better  power, 
or  a  t  heaper  power  than  any  other,  the  field  for  the  sale  of  gas  for 
jiovvcr  will  be  greatly  extended  in  all  of  our  manufacturing  cities.  In 
iny  own  <  ase.  I  have  absolutely  lost  the  opportunity  for  any  immediate 
s;ilc  ()\  ^as  for  this  purpose,  because  at  the  critical  time  in  its  develop- 
iM'-nt  the  prices  of  gas  engines  were  so  exorbitant  and  the  conditions 
Milder  which  they  were  sold  were  so  ridiculous  that  I  had  not  the 
*  ffronlcry  to  make  them  known  to  possible  customers. 
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Perhaps  my  own  experience  is  not  a  fair  index  of  the  gradual 
change  which  has  been  made  in  the  general  idea  controlling  the 
business  policy  of  gas  companies  engaged  in  selling  gas  in  the  small 
cities  of  the  Middle  West.  My  first  lessons  in  the  "  mysteries  "  of  the 
gas  business  were  learned  at  the  feet  of  a  superintendent  who  had 
managed  a  fairly  profitable  institution  for  nearly  25  years  (operating 
for  the  greater  part  of  that  period  under  an  exclusive  franchise).  He 
had  accumulated  a  competence  during  early  life  by  the  '*  ancient  and 
honorable  occupation  of  tilling  the  soil.**  At  the  age  of  40  or  there- 
about, he  was  induced  to  join  an  enterprise  which  had  for  its  object 
the  building  of  a  gas  plant  in  a  thriving  little  city.  In  this  he  invested 
most  of  his  accumulations,  and  at  once  assumed  the  general  direction 
of  its  affairs,  financial  and  mechanical.  As  above  related,  his  early 
business  knowledge  had  been  expended  in  an  endeavor  to  produce 
something.  The  world  had  always  been  ready  to  take  the  product  of 
his  labor.  He  had  given  no  thought  to  the  market  for  the  commodi- 
ties which  he  had  to  sell,  and  as  a  consequence,  after  30  years'  ex- 
perience as  a  gas  man,  he  went  to  a  well-earned  reward  with  unshaken 
faith  in  the  doctrine  that  you  can  only  *'sell  so  much  gas  anyhow,'* 
and  an  equally  firm  conviction  that  no  human  being  ever  burned  one 
single  foot  of  gas  for  pleasure,  comfort  or  profit,  or,  in  fact,  for  any 
other  purpose  than  to  have  a  chance  to  "  growl  at  the  gas  company." 

How  much  more  enjoyable  would  have  been  his  business  life,  and 
how  much  more  profitable  to  his  company,  had  he  surrounded  him- 
self with  competent  help  and  devoted  a  part  of  his  work  and  worry  to 
show  the  public  that  he  really  wanted  to  sell  an  article  of  merit  at  a 
reasonable  profit.  That  the  public  is  susceptible  to  this  education, 
and  that  this  knowledge  on  the  part  of  the  public  is  of  great  value  to 
the  company,  having  money  invested  in  the  manufacture  and  distri- 
bution of  gas,  are  being  proved  every  day  by  all  of  the  members  of 
our  fraternity  who  follow  the  usual  laws  of  trade. 

UlSCU^SION. 

Mr.  Hi(;hlaxi)s — With  the  general  tenor  and  object  of  the  paper 
just  read  I  am  in  full  accord,  a^  I  am  sure  we  all  are,  but  I  slightly 
disagree  with  the  general  application  of  the  principles  as  laid  down  in 
the  article.  In  the  first  place,  I  slightly  disagree  with  Mr.  Copley 
when  he  puts  the  selling  of  gas  or  the  general  conduct  of  the  gas 
business  as  a  question  of  conscience.  I  frequently  feel  as  though  I 
can  sympathize  with  the  man  who  had  just  had  a  mild  attack  of  re- 
ligion, and  one  of  his  old  customers  asked  for  a  prompt  settlement  of 
a  long  outstanding  bill,  because,  as  was  generally  understood,  he  had 
turned  over  a  new  leaf.  The  man  replied  "that  business  was  one 
thing,  and  religion  another,"  and  he  never  allowed  them  to  interfere. 
It  occurs  to  me  that  the  principal  difficulties  that  gas  men  have  had 
in  the  past,  arose  from  their  not  fdlly  realizing  the  character  of  the 
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We  instructed  him  along  what  streets  our  mains  were  laid,  and  then 
asked  him  to  go  into  every  house  along  the  line  of  those  streets  and 
make  a  memorandum  if  they  were  using  gas,  and  as  to  what  appliances 
they  had  ;  if  they  were  not  using  gas.  as  to  whether  there  was  a  service 
in  their  cellar  or  not ;  as  to  whether  they  had  a  gas  or  gasoline  stove ; 
also,  if  not  consumers  of  gas,  what  they  thought  of  the  general  princi- 
ples of  using  gas ;  as  to  whether  it  would  be  worth  while  to  try  and 
induce  them  to  burn  gas.  We  also  told  him,  where  it  was  possible  to 
do  so,  to  sell  a  gas  stove,  or  to  contract  for  piping  the  building  for 
gas,  ])utting  in  fixtures,  stove,  etc.,  we  having  given  him  a  catalogue 
of  gas  stoves  with  the  discounts,  and  told  him  the  general  cost  of 
piping  a  building.  The  result  of  the  inspection  showed  that  along  our 
17  miles  of  main  there  were  175  possible  consumers.  Out  of  that  175, 
this  young  man  contracted  to  pipe  34  houses  and  sold  about  40  stoves 
(this  includes  the  gasoline  stoves  that  were  changed  over  to  gas  stoves). 
The  work  occupied  two  months  and  cost  us  $100  for  the  man's  salary. 
Now  I  (juestion  whether  we  have  a  man  who  is  regularly  in  our  em- 
ploy that  could  have  accomplished  the  results  that  this  man  did.  Our 
story  to  our  prospective  customers  gets  to  be  an  old  one  after  a  while, 
and  it  very  frequently  occurs  that,  after  talking  to  a  man  too  often  on 
the  same  question,  when  you  meet  him  again  he  will  close  up  like  a 
clam.  This  young  man  knew  nothing  at  all  as  to  our  business  methods, 
our  aims  or  intentions,  and  only  knew  about  the  class  of  business  he 
was  sent  out  to  do;  and.  being  intelligent,  he  did  that.  In  addition 
to  that,  we  are  constant  and  persistent  advertisers  during  the  season 
when  gas  stoves  can  most  easily  be  sold.  We  now  find,  as  a  result  of 
this  work,  that  in  55  houses  gas  is  used  for  illuminating  and  not  for 
fuel.  The  result  of  this  method  of  doing  work  is  that  we  all  the  time 
know  where  our  prospective  customers  are  to  come  from,  and  what  we 
should  do  in  order  to  secure  new  business. 

While  our  city  is  a  small  one,  the  manager  of  the  gas  works  makes 
no  effort  to  become  personally  acquainted  with  the  customers.  On 
the  contrary,  he  makes  a  persistent  effort  not  to  come  in  direct  con- 
tact with  very  many  of  them,  preferring  to  remain  in  the  background, 
and  to  allow  the  clerks  and  ordinary  employees  to  do  the  work  which 
has  generally  been  supposed  was  part  of  the  business  of  the  manager ; 
and  the  directors  of  the  Company  have  gone  on  the  business  principle 
that  when  they  had  a  manager  in  whom  they  had  confidence,  they 
turned  the  entire  management  of  the  plant  over  to  him,  without  giv- 
ing any  thought  or  consideration  to  what  was  being  done,  but  looking 
to  the  results  onlv. 

Mr.  Wm.  McDonald — I  have  listened  with  pleasure  to  the  reading 
of  the  paper  by  Mr.  Copley,  and  it  is  my  desire,  if  possible,  to  bring 
out  into  plainer  view  the  golden  thread  that  I  think  runs  through  his 
entire  paper.  He  is  a  believer  in  gas,  and  no  one  can  make  a  suc- 
cess of  selling  any  article  or  commodity  unless  he  thoroughly  believts 


tbat  it  is  the  bett  for  iIk  pipoM  for  wUd  it  is  deajoed.    I  bdiere 
that  TCffT  mmj  g»  oMBagm  iul  lo  reach  the  hi|^at  ■■€€■■  in  the 
basincs  of  s^iag  gas  bccaoae  thej  do  BOt  Iheaaehrca  iaBj  beGcve  it 
is  the  best.     **ThtiGe  araxd  is  he  whose  caste  is  jMtt"  and  cot  only 
niist  the  caase  be  just,  hot  the  fighter  nasi  bdicvc  it  is.    ScK  in  sdl- 
ing  gv  or  anything  ebe.  the  aeDer  nnstbe  sare  he  ina  a  good  aitide 
to  sell,  and  then  go  to  work  as  thoogh  he  does  bdievc  it.     I  do  not 
altogether  agree  with  the  wiiter  that  there  is  ncccwsrily  a  diflerencc 
in  the  management  of  the  gas  bosiness  in  a  sanll  town  or  in  a  laige 
one.     It  has  been  my  good  fortune,  <inring  the  aumy  ycaia  that  I 
have  been  connected  with  the  gas  bosiness,  lo  meet  nearly  all  of  the 
men  who  are  selling  gas  in  this  country,  and  I  hare  many  times  noted 
that  the  soccessful  gas  manager  is  the  enthnsiastic  one ;  and  not  only 
is  he  enihasiastic.  bot  be  is  cooiteons  and  pleasant  to  everybody. 
The  ihTiter.  in  making  a  distinction  between  the  management  in  a 
small  place  and  a  large  one«  says  that  the  manager  of  the  small  plant 
comes  more  dusel j  in  contact  with  his  customers,  therefore  the  cus- 
tomers get  his  ideas  directly  from  him :  but  that  the  manager  of  the 
large  plant  is  dependent  upon  those  under  him  for  the  snccets  of  his 
work.     True :  but  I  belie%-e  it  has  always  proved  to  be  a  fact  that  if 
the  head  of  a  concern  believed  in  its  product  and  its  necessity  to  the 
public,  the  subordinates  very  soon  become  impn  gnaled  with  the 
same  idea.     If  the  head  of  the  management  is  conrleoas  and  pleasant 
to  everybody,  and  insists  upon  the  same  politeness  on  the  part  of  the 
subordinates,  they  rarely  fail  to  represent  his  ideas  to  the  people 
whom  they  meet.     It  is  often  times  one  of  the  hardest  things  for  the 
manager  of  a  large  concern  to  realize  how  soon  his  ideas  are  adopted 
and  carried  out  by  those  who  are  under  him  and  coming  in  daily  con- 
tact with  him. 

I  am  fully  in  sympathy  with  the  energy  and  ingenuity  that  have  in 
the  past  few  years  so  greatly  improved  the  methods  of  making  gas; 
but  with  the  gas  business,  as  with  all  other  kinds,  the  product  is  of  no 
use  unless  a  buyer  can  be  found ;  therefore  I  believe  that  to-day  the 
methotis  of  selling  gas  are  worthy  of  the  most  careful  consideration 
and  best  efforts  of  those  engaged  in  the  business. 

Listening  to  Mr.  Copley's  paper  it  is  easy  to  realise  that  he  has  not 
only  given  careful  thought  to  the  disposition  of  the  gas  seller,  but  has 
also  considered  carefully  the  best  means  of  making  gas  a  convenience 
as  well  as  a  necessity  to  the  customer.  He  says,  ''  A  friendly  under- 
standing with  hardware  dealers,  architects,  and  builders  cannot  fail 
to  be  profitable,  but  all  this  takes  time  and  costs  money  in  some  form 
or  other.**  I  very  fully  concur  in  this  statement,  and  would  if  po«si- 
ble  emphasize  it.  Could  the  gas  manager  by  a  moderate  expenditure 
of  time  and  money  secure  in  his  city  a  few  buildings  that  were  built 
for  people  of  moderate  means  to  live  in,  in  which  the  burning  of  gas 
for  cooking  and  fuel  purposes  was  made  a  prominent  feature,  he 
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would  have  helped  very  materially  to  solve  the  problem  of  selling  gas. 
Great  success  has  been  attained  in  Great  Britain  by  these  methods. 
The  gas  companies  have  spent  money  enough  to  put  gas  at  the  elbow 
of  the  consumer  and  left  it  there  to  be  used  or  not  as  they  might  elect. 
In  almost  all  cases  it  has  been  used,  and  in  larger  quantities  than  was 
anticipated. 

This  is  also  true  in  the  city  of  New  York,  and  very  great  success 
has  been  and  is  being  attained  by  persuading  the  common  people  to 
use  gas,  both  for  fuel  and  light. 

I  was  asked  by  the  Secretary  to  be  one  of  those  to  discuss  this 
paper,  and  a  careful  study  of  it  convinced  me  that  although  short,  it 
was  full  of  suggestions  that  would  prove  of  great  value  to  those  en- 
gaged in  the  business  of  selling  gas. 

Mr.  Egner — I  would  ask  Mr.  Copley  why  they  abandoned  setting 
gas  stoves  on  trial?  He  says  it  was  a  pretty  good  thing  to  do  and 
yet  they  abandoned  it.  Another  thing,  Mr.  Highlands  criticises  ad- 
versely Mr.  Copley's  recommendation  to  employ  a  man  who  thoroughly 
understands  the  gas  business,  and  he  mentioned  the  good  work  he 
had  done  with  a  man  who  knew  nothing  about  it.  I  would  ask  what 
he  might  have  done  had  the  man  understood  the  gas  business? 
(Laughter.)  I  want  to  speak  of  my  own  experience  in  selling  gas 
stoves  in  a  small  way.  I  found  it  a  very  good  thing  to  send  a  man  to 
a  grocery  store  with  a  few  stoves,  stay  there  two  or  three  days,  and 
then  go  to  another  one  and  so  on,  and  we  had  no  difficulty  in  getting 
the  consent  of  the  grocery  keepers  ;  everybody  that  came  there  to  buy 
goods  saw  the  stoves,  and  it  was  a  good  advertisement  for  the  gas 
company. 

Mr.  Copley — In  answer  to  Mr.  Egner's  question,  I  think  if  he  will 
read  what  I  said  carefully,  he  will  find  I  said,  we  only  partially 
abandoned  it,  after  pretty  well  covering  the  territory,  and  then  only  after 
we  had  sold  gas  stoves  to  almost  every  one  who  would  not  be  likely 
to  want  to  get  the  better  of  the  gas  company.  We,  however,  con- 
tinue to  set  gas  stoves  on  trial  for  every  new  and  reputable  customer 
in  town,  and  who  would  like  to  have  that  sort  of  thing,  if  it  was  satis- 
factory to  him.  In  answer  to  one  or  two  criticisms  of  Mr.  High- 
lands, he  quotes  me  as  saying  that  the  salesman  must  thoroughly 
understand  the  gas  business.  I  cannot  recall  any  place  in  the  writ- 
ing of  that  paper  where  that  was  said.  What  I  do  say  is  that  he  must 
be  thoroughly  saturated  with  the  idea  that  gas  is  the  cheapest  and 
best  fuel  a  man  can  use.  This  matter  has  no  personal  significance 
whatever.  I  would  like  to  suggest  to  Mr.  Highlands  the  fact  that  a 
man  who  has  a  n^ild  attack  of  religion  is,  perhaps,  a  more  dangerous 
man  to  deal  with  than  one  who  has  a  seven-day-in-the-week  con- 
science. 

Mr.  Highlands — You  have  my  sympathies. 

Mr.  Copley — Perhaps  he  has  misconstrued  the  tenor  of  my  words. 
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We  have  the  same  saggestion  to  offer  as  Mr.  Egner.  If  that  hard- 
ware clerk  had  lived  in  Aarora  or  Joliet  he  would  be  in  the  employ 
of  the  gas  company.  Mr.  Highlands  says  be  finds  that  men — pos- 
sible consumers — become  tired  of  being  talked  to  too  often.  So  do 
I.  I  do  not  mean  to  have  the  salesmen  talk  to  them  too  often. 
Mr.  Highlands  also  says  he  does  not  want  to  be  known.  I  cannot 
see  any  particular  reason  why  a  man  with  a  seven-day-in-the-week 
conscience  shoold  not  be  known  to  his  possible  or  actual  gas  con- 
sumer. My  experience  is  that  most  of  them  like  to  know  the  man- 
ager.    I  like  to  have  them  know  him.     I  like  to  know  them. 

By  knowing  the  habits  of  the  possible  customers  and  their  asso- 
ciates. I  think  it  can  be  shown  that  a  great  deal  of  advantage  is 
to  be  derived.  I  will  give  an  illustration:  Supposing  Mr.  A.,  liv- 
ing on  a  certain  street,  does  not  use  gas :  he  owns  his  property,  is 
in  moderately  comfortable  circumstances,  either  a  thrifty  mechanic 
or  a  merchant,  or  in  such  circumstances  that  he  ought  to  ose  gas. 
Suppose  he  has  a  cousin  or  brother,  or  his  wjfe  has  a  relative  en- 
gaged in  some  line  of  trade  or  profession,  it  is  advantageous  to 
know  those  circumstances,  and  when  our  clerk  puts  that  man*s 
name  on  my  desk  he  also  notes  his  associations,  his  relatives,  if  he 
has  any.  or  who  are  engaged  in  business,  and  it  does  not  take  very 
long  to  get  some  string  on  that  man,  to  sell  a  stove  to  him,  or  to 
some  of  his  relatives,  a  cousin  of  his  own  or  of  his  wife's,  who  is 
selling  hardware,  or  is  designing  houses,  or  some  one  else  whom 
we  kno.v  is  using  gas.  or  who  has  an  ultimate  profit  which  he  hopes 
lo  derive  from  the  sale  of  a  stove  to  that  man. 

Mk.  Hi-;fiLANi»-s — I  must  say  that  I  admire  Mr.  Copley's  definition 
of  the  conscientious  man.  I  find  now  that  he  is  the  man- who  will 
use  his  prospective  customers'  sisters,  cousins  and  aunts,  to  assist 
him  if  he  has  to.  We  agree  on  some  of  those  facts.  As  to  Mr. 
Egner' s  (luestion.  it  is  probably  a  matter  of  conjecture.  I  know 
the  work  was  done.  This  method  of  checking  up  is  such  that  a 
man  in  checking  may  have  no  previous  information  at  all  to  go  by ; 
the  information,  however,  which  he  brings  must  absolutely  have 
been  acijuired  by  himself.  We  have  a  method  of  knowing  by  pre- 
vious record  whether  the  inspector  has  accomplished  anything. 
The  record  is  worth  keeping  up.  We  use  it  also  as  a  rating  record, 
and  when  a  prospective  customer  comes  in  it  does  not  require  a 
bookkee[)er  more  than  a  few  minutes  to  find  out  whether  we  care  to 
sell  him  a  stove  or  not. 

Mr.  Jonfs — All  the  points  brought  out  by  Mr.  Copley  have  been 
so  admirably  handled  that  criticism  seems  almost  impossible.  He 
puts  electricity  on  the  the  top  notch,  however,  as  regards  safety,  and 
this,  I  think,  is  slightly  in  error:  gas  should  at  least  stand  on  an 
equal  footing  with  its  rival.  Underwriters  generally  consider  elec- 
tricity very  dangerous,  and  1  beg  leave  to  read  the  following  ex- 
tract from  an  insurance  journal  on  the  subject: 
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''  It  is  unnecessary  for  us  to  state,  after  the  articles  that  have  ap- 
peared in  the  Oriental^  that  we  do  not  favor  electric  lights.  We 
believe  the  system  is  the  worst  firebug  that  has  ever  been  intro- 
duced into  our  business.  It  is  almost  impossible  to  get  perfect 
wiring,  for  the  reason  that  most  people  let  the  job  to  the  one  who  will 
do  the  work  the  cheapest.  And  even  when  well  done  there  is  a  great 
danger  of  short  circuits  from  telephone  and  other  wires  that  make 
such  lighting  dangerous.  The  man  who  has  an  open  arc  light 
without  a  spark  arrester  is  but  little  better  than  an  incendiary,  and 
we  don't  desire  his  business.  The  Hartford  (Connecticut)  Board  of 
Underwriters  has  established  an  extra  charge  of  one-half  per  cent, 
for  such  lights,  which  will  compel  attention.  When  any  of  your 
customers  are  using  coal  gas  for  lights  discourage  any  change  to 
electricity.    Gas  light  is  cheaper  and  infinitely  safer.'* 

Mr.  Copley — I  would  like  very  much,  in  justice  to  myself,  to  say 
that  I  think,  if  my  paper  is  read  carefully,  these  instances  will  be  so 
few  as  to  cut  very  little  figure  in  the  general  result.  Regarding  the 
preference  as  to  the  use  of  kerosene  or  electric  light,  there  are  places 
in  which,  you*  will  agree,  the  incandescent  light  is  safer  than  an  open 
gas  burner. 

Mr.  Jones — I  referred  to  this  passage:  *' Safety,  perhaps,  comes 
next:  and  it  is  pretty  well  established,  as  the  result  of  a  great  many 
years'  trial,  that  gas  for  lighting  purposes  is  a  happy  compromise 
between  the  cheapness  of  kerosene  light  and  the  convenience  and 
safety  of  the  incandescent  lamp." 

Mr.  Copley — If  you  will  read  the  first  part  of  that  paragraph  you 
will  find  I  did  not  bring  that  out  as  clearly  as  I  should ;  I  only  men- 
tioned some  few  isolated  cases. 

Mr.  Doan — Last  summer  I  employed  a  young  man  who  had  been 
using  a  gas  stove  for  a  number  of  years.  He  knew  well  of  the  bene- 
fits derived  from  the  use  of  it.  its  economies  and  its  conveniences, 
but  he  knew  nothing  about  the  gas  business.  I  sent  him  out  with 
orders  to  visit  every  house  on  the  line  of  our  mains,  and  gave  him  a 
list  of  people.  Whenever  he  called  at  a  house  where  they  had  a  gas 
stove  he  had  orders  to  make  inquiries  as  to  the  results  derived  from 
their  gas  stoves  and  burners,  and  to  report  to  the  office.  He  tried 
to  sell  gas  stoves  where  they  weVe  not  using  them.  I  think  for  five 
years  after  I  first  took  hold  of  the  gas  plant  at  Jacksonville,  111.,  I 
averaged  about  50  stoves  per  annum.  That  was  in  good  times.  The 
last  two  years,  up  to  last  year,  I  sold  about  30  or  35  stoves.  We  sell 
gas  at  $1.50  net,  both  for  illuminating  and  fuel  purposes.  The  year 
I  sent  out  this  man  we  sold  70  odd  stoves,  which  in  a  town  of 
14,000  people  was  very  good.  Judging  from  the  way  we  sold  stoves, 
and  those  in  use  before,  we  must  have  had  300  stoves  out,  and  I 
think  the  results  were  good.  I  cannot  help  but  think  so  in  times 
such  as  those  of  last  year.     With  the  stoves,  we  put  in  the   service 


free  and  gave  ererj  castmner,  whether  old  or  new,  $$  worth  of  gas 
to  be  used  during  the  season.  We  are  doing  that  sane  thing  to-day, 
being  pleased  with  the  result  off  last  year. 

Tub  Presidknt — Will  somebody  else  give  us  hu  ezpericoce  in  thia 
line?    Mr.  Cowdery,  give  us  your  experience. 

Mr.  Cowderv^I  do  not  think  I  have  anything  to  say  on  the  sub- 
ject at  present.  I  believe  anyone  who  devotes  his  energks  thor^ 
oughly  to  selling  gas  in  any  of  the  ways  the  gentleman  mentioned, 
will  be  successful. 

Mr.  Dohbrty — I  would  like  to  say  something  in  this  discussion. 
The  thing  that  strikes  me  as  most  worthy  of  consideraticm  is  whether 
we  cannot  get  our  customers  to  use  their  stoves  in  the  winter.  Every- 
body, or  almost  everybody,  stops  using  them  as  soon  as  cold  weather 
comes.  Now,  I  have  written  all  the  dealers  in  our  town  requesting 
them  to  furnish  a  stove  that  will  heat  the  kitchen  in  winter  time ;  then 
we  will  advocate  the  use  of  the  gas  stove  the  year  round.  One  little 
stove  I  had  furnished  me,  that  holds  fire  for  48  hours,  can  be  sold 
for  ^4.50.  Of  course  it  is  just  as  economical  a  heater  as  a  kitchen 
range,  and  a  good  deal  more  so.  Another  great  drawback  to  the 
universal  use  of  a  gas  stove  is  the  fact  that  we  cannot  heat  water  widi 
any  degree  of  economy.  If  we  could  devise  some  way  to  give  our 
customers  hot  water  at  an  economical  figure,  we  could  hope  to  re- 
tain our  gas  stoves  in  use  for  the  greater  portion  of  the  year.  In  some 
houses  that  can  be  done  by  heating  water  from  the  furnace,  and  I 
believe  in  some  instances  the  people  would  be  fairly  well  satisfied 
with  the  instantaneous  water  heater.  We  have  always  objected  to 
the  instantaneous  heater  because  it  made  heavy  demands  on  the 
meter.  They  burn  no  less  than  70  feet  of  gas  an  hour,  and  should 
alwavs  be  connected  with  a  flue,  on  account  of  the  fact  that  the  com*- 
bustion  is  very  apt  to  be  imperfect  in  them.  I  never  advocate  the 
sale  of  hot  plates.  A  man  comes  in  to  buy  a  gas  stove  ;  we  try  to  sell 
him  a  range.  As  a  last  resort  we  bring  out  a  hot  plate.  In  almost 
all  cases  we  induce  him  to  buy  a  range ;  we  try  to  sell  as  large  and 
as  expensive  a  range  as  we  can—  not  expensive  to  operate,  but  in 
first  cost ;  we  try  to  get  him  to  buy  a  range  that  will  be  serviceable,  and 
if  he  buys  an  expensive  one,  he  does  not  want  to  discontinue  its  use. 
The  gas  stove  business  is  not  developed  to  its  full  extent.  There  is 
virtually  no  house  that  could  not  afford  to  patronize  us,  and  we  can 
find  some  way  to  make  it  possible  for  them  to  acquire  a  stove.  If 
we  watch  it  to  see  that  it  is  used  carefully.  I  think  we  can  sell  more 
gas  than  heretofore. 

Mr.  Wm.  McDonald — The  gentleman  suggests  a  thought  to  me  in 
connection  with  healing  water  by  gas.  I  think  it  is  one  we  all  ought 
to  realize.  It  is  not  possible  to  heat  a  quantity  of  cold  water  with 
a  very  small  quantity  of  gas.  The  heat  is  not  there  to  do  it.  It  takes 
75  feet  of  gas  to  heat  the  water  with  the  gas  heater.  Suppose  his  cus- 
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tomer  is  told  it  takes  75  feet  of  gas  to  heat  enough  water  and  it  will 
cost  him  10  cents.  Very  few  people  when  they  get  ready  to  take  a 
bath  will  let  10  cents  stand  in  the  way.  I  believe  it  is  better  to  have 
it  thoroughly  understood  that  you  cannot  heat  a  large  quantity  of 
water  from  a  low  temperature  and  bring  it  to  a  high  temperature 
with  a  small  quantity  of  gas. 

Mr.  Doherty — Just  one  thing.  I  do  not  think  Mr.  McDonald 
caught  the  drift  of  my  objection  to  the  heater  that  takes  75  feet  of 
gas.  The  instantaneous  heater  I  do  not  consider  expensive  at  all ; 
in  fact,  I  have  one  connected  up  to  supply  water  to  my  bathroom, 
and  it  is  very  economical ;  but  I  do  object  to  putting  instantaneous 
water  heaters  out  and  advocating  them,  because  in  a  great  many  in- 
stances you  cannot  give  them  quite  enough  gas.  The  service  pipe 
is  too  small,  and  they  are  very  hard  on  the  meters.  You  draw  on 
the  meter  when  it  is  supplying  all  the  gas  in  the  house  for  75  feet 
additional,  and  it  is  very  apt  to  injure  the  meter  if  the  meter  is  at 
all  weak.  I  believe  the  most  satisfactory  way  of  using  hot  water  is 
to  have  a  constant  supply  on  hand,  and  if  we  could  purchase  a  heater 
that  comes  somewhere  near  the  theoretical  possibility  of  a  water 
heater  and  place  it  as  near  the  boiler  as  possible,  then  cover  our 
pipes  leading  from  the  heater  to  the  boiler  with  insulating  material, 
we  would  find  that  the  cost  of  maintaining  a  constant  supply  of  hot 
water  would  be  greatly  reduced.  Furthermore,  as  counterbalancing 
the  heat  that  radiates  from  the  kitchen  tank  would  require  the  con- 
tinuous consumption  of  a  considerable  amount  of  gas,  the  use  of  the 
insulating  material  reduces  that. 

Mr.  Jenkins — The  best  way  to  remedy  that  would  be  to  put  in  a 
larger  service  and  meter.  I  am  decidedly  in  favor  of  selling  all  the 
gas  we  can ;  it  does  not  make  any  difference  whether  it  is  75  feet 
or  750  feet. 

Mr.  Wm.  McDonald — It  seems  to  me  there  is  a  little  mistake  on 
Mr.  Doherty's  part  on  the  meter  question.  I  think  I  can  make  that 
clear.  I  am  not  advocating  a  small  meter  or  a  small  service  for  a 
large  supply  of  gas.  It  will  not  hurt  the  meter  to  give  it  a  little  hard 
work  once  in  a  while.     I  think  the  gas  company  can  stand  it. 

Mr.  Highlands — In  view  of  one  suggestion  of  Mr.  Doherty,  I  would 
say  if  he  or  any  other  manager  finds  a  customer  who  is  apt  to  call  on 
him  for  more  gas  than  his  service  will  supply,  he  will  find  it  greatly 
to  his  comfort  and  advantage  to  put  in  a  larger  service  pipe. 

Mr  J.  T.  Russell — This  discussion  of  fuel  gas  is  very  interesting. 
I  am  rather  young  in  the  gas  business  and  would  like  to  ask  some  ques- 
tions for  information  as  to  the  profit.  I  know  some  companies  make 
a  difference  in  the  price  of  gas.  Say  they  sell  gas  for  lighting  at  $1.60 
a  1,000  and  gas  for  fuel  at  $1.  I  would  like  to  know  how  the  com- 
panies can  make  such  a  great  difference  in  rates.  I  want  to  see  how 
they  figure  out  a  difference  of  almost  40  per  cent,  for  the  same  gas 
for  different  purposes. 
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Mr.  Highlands— I  presume  our  company  miikes  as  great  a  differ^ 
ence  in  price  between  illuminating  and  fuel  gas  as  anyone.  We 
charge  $1.75  for  gas  for  illuminating  and  ^1.25  for  gas  used  in  stoves, 
and  I  frequently  met  with  the  same  question  that  the  gentleman  puts. 
Five  years  ago  in  that  small  town  gas  sold  at  ^2.50 ;  we  first  reduced 
it  to  $1.7 s  net,  and  then  commenced  the  use  of  gas  stoves,  assuring 
our  customers  that  the  increased  use  of  gas  would  bring  the  price  of 
gas  down.  They  have  also  been  told  that  next  year  we  could  proba- 
bly afford  to  sell  gas  at  ^1.25  all  round.  I  do  not  think  our  directors 
have  any  more  right  in  the  matter  than  our  customers  have.  Their 
first  right  is  to  get  a  fair  interest  on  their  investment,  and  their  rights^ 
stop  there  and  belong  to  the  customer.  A  very  liberal  patronage 
should  be  met  by  you  with  just  as  liberal  treatment.  If  on  a  small 
consumption  you  would  attempt  to  drop  from  ^1.75  to  ^1.25,  your 
directors  would  pro"bably  ask  how  you  were  going  to  pay  dividends, 
interest  and  expenses. 

Mr.  W.  Forstall — Referring  to  what  Mr.  Russell  says,  cirdiiro- 
stances  alter  cases.  Where  we  have  small  gas  works,  retort  house 
labor  would  be  the  same  whether  we  make  50,000  or  75, 000  feet  in 
24  hours ;  if  you  can  sell  the  extra  25,000  by  putting  out  gas  stoves 
you  will  see  that  the  extra  cost  of  25,000  feet  will  be  very  little. 
Taking  into  account  many  facts  of  that  kind  we  figured  that  last 
year  we  made  a  return  of  about  $1,500  on  an  investment  of  about 
;Bi  ,800,  and  when  a  customer  asks  how  we  can  sell  fuel  gas  at  $1.30 
as  against  illuminating  gas  at  $1.50,  I  bring  up  the  illustration  that 
a  merchant  can  sell  goods  cheaper  in  large  quantities  than  in  small. 
If  he  can  keej)  his  clerks  busy  all  the  time  it  is  to  his  advantage  to 
sell  cheaper.  So  we  feel  justified  in  the  policy  of  making  the  price 
of  gas  for  fuel  cheaj^er  than  for  illuminating.  We  put  the  stoves  out 
at  cost,  and  run  the  service  from  the  main  to  the  meter  free  of 
charge.  We  expect  to  sell,  perhaps,  200  stoves  this  year  in  a  town 
of  about  16.000  to  18,000  inhabitants,  and  make  a  profit  of  about 
50  per  cent,  on  our  investment. 

Mr.  Ropkr — I  would  like  to  say  something  regarding  the  use  of 
gas  stoves  all  the  year  round.  Mr.  Clabaugh.  of  Omaha,  has,  I  think, 
the  best  method  that  I  know  of  for  heating  the  kitchen,  where  they 
use  the  stove  the  year  round.  I  believe  he  uses  it  successfully  now, 
and  has  done  so  for  at  least  three  years.  He  put  it  in  his  house,  and 
I  put  it  in  my  house  a  year  ago.  It  is  a  piece  of  pipe  4  inches  in 
diameter,  both  ends  cap])ed  ;  a  hole  is  drilled  in  the  end  of  the  cap 
for  the  cold  water  inlet,  carrying  the  water  down  about  two-thirds  the 
length  of  the  pipe,  which  is  six  inches  long.  The  hot  water  outlet, 
of  course,  only  enters  into  the  cap  about  half  an  inch,  so  as  to  screw 
through.  In  other  words,  you  make  a  perfect  circulating  boiler,  such 
as  is  used  for  hot  water  with  ordinary  ranges,  ordinarily  known  as  30- 
gallon  tanks.     If  you  place  one  of  them  in  the  heater  and  swing  it 


209 

above  the  fire  grate  so  as  to  prevent  the  grate  from  lifting,  shaking, 
or  anything  of  that  kind,  and  high  enough  above  the  door  so  that  in 
feeding  the  coal  it  does  not  interfere  in  any  way  whatever,  you  have 
plenty  of  room  in  the  boiler.  If  in  the  spring  or  fall,  when  you  are 
running  your  house  heater  low  and  your  fire  is  banked,  this  pipe  or 
circulating  boiler,  which  it  really  is,  will  be  buried  about  half  way 
in  the  fire.  If  you  place  a  coil  before  it  enters  the  tank,  in  your 
kitchen,  you  can  heat  your  kitchen  successfully  with  the  4-inch  pipe, 
six  inches  long,  in  your  house  heater,  and  keep  the  kitchen,  even  if  a 
large  one,  heated  so  that  you  can  use  the  gas  stove  all  the  year  round. 

The  President — How  much  coil  in  ihe  kitchen. 

Mr.  Roper — That  depends  on  the  size  of  the  kitchen.  Vou  want 
radiating  surface  enough  to  heat  it. 

Mr.  Wm.  McDonald — This  discussion  only  emphasizes  a  point  I 
desired  to  make,  and  that  is,  why  not  have  the  architects  and  the  peo- 
ple who  build  the  houses  provide  heat  in  the  kitchen  as  well  as  the 
rest  of  the  house?  That  is  one  of  the  great  points.  If  the  house  is 
built  to  take  care  of  the  matter  of  the  introduction  of  the  gas  stove, 
its  use  all  the  year  round  becomes  a  very  simple  matter,  in  fact  be- 
comes almost  a  necessity.  I  would  like  to  impress  that  very  strongly 
on  the  people  who  are  here,  because  I  see  great  results  for  it  in  the 
future — the  house  should  be  built  and  prepared  for  the  use  of  gas  for 
heating  and  cooking. 

Mr.  Dohertv — What  I  said  about  kitchen  healing  was  not  (jual- 
ified  exactly  as  it  should  have  been.  I. believe  every  man  should 
take  steps  to  have  furnace  heat  to  run  through  every  room  in  his 
house  where  it  is  possible ;  but  many  old-fashioned  houses  have  no 
furnaces,  or,  having  one,  are  not  in  position  to  run  a  pipe  to  the 
kitchen  without  either  costing  too  much,  or  without  it  being  impos- 
sible. I  was  merely  trying  to  get  at  a  way  to  heat  the  kitchens  in 
houses  of  that  sort.  If  you  do  not  have  a  stove  or  some  other  way 
of  heating,  they  will  be  very  apt  to  try  to  heat  with  a  gas  stove,  and 
then  their  bills  will  be  too  high  A  small  hard  coal  stove  ought  not 
to  be  very  expensive.  Cooking  with  gas  all  the  year  round  ought 
not  to  cost  more  than  to  cook  with  coal  in  the  winter  time,  and  the 
convenience  ought  to  make  up  for  that:  but  I  especially  referred  to 
houses  where  it  is  impossible  to  get  other  heat,  too. 

On  motion  of  Mr.  Highlands  a  vote  of  thanks  was  passed  to  Mr. 
Copley,  after  which  the  Association  adjourned,  to  reassemble  at  2  p.m. 
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FIRST  DAY— AFTERNOON  SESSION. 

The  afternoon  session  was  commenced  with  the  reading  off  iIk  fol- 
lowing paper  by  Mr.  J.  R.  Lynn,  of  Detroit,  on 

AN  OII^TAR  SEPARATOR  AND  ITS  RESULTS. 

About  one  year  ago  the  Detroit  Gas  Company  received  a  notice 
from  the  health  department  of  the  city  demanding  the  abatement  off  a 
nuisance  created  by  the  entrance  of  sewage  from  the  works  into  iIk 
river.  Within  a  short  time  after  the  service  of  this  p^>er  another  of 
similar  import  was  received  from  the  State  Fish  CcHmniwion,  ofdcring 
the  company  to  take  measures  at  once  toward  preventing  the  entnnce 
of  refuse  matters,  which  they  averred  were  killing  the  liver  fish  in 
alarming  numbers.  Previous  to  this  time  we  had  been  oonsideriiig 
the  advisability  of  endeavoring  to  make  some  practical  use  of  the  tar 
]iroduced  by  our  Lowe  apparatus.  The  action  of  these  commiwions 
made  it  imperative  that  our  theories  should  be  put  into  soch  practice 
as  to  enable  us  to  realise  upon  a  compulsory  investment. 

Among  the  direct  products  of  our  plant  entering  the  sewer,  of  which 
complaint  was  made,  were :  the  drips  from  our  holder  connections, 
purifiers,  and  street  mains ;  the  refuse  from  the  ammonia  concentra- 
tors and  the  Pintsch  gas  plant  (with  the  exception  of  the  hydrocarbon 
produced  in  the  latter),  and  the  emulsions  from  the  seals  and  scmb- 
i)ers  in  the  water  gas  plant.  In  order  to  thoroughly  avoid  the  poa- 
sibility  of  any  further  trouble,  it  was  decided  to  run  all  this  sewage 
through  a  separator  especially  designed  to  prevent  any  obnoxious 
matters  from  entering  the  river,  and  at  the  same  time  to  recover  all  to 
which  any  value  could  be  attached. 

Interesting  papers  bearing  upon  this  subject  have  been  produced 
at  two  sessions  of  the  American  Gas  Light  Association,  and  were  suc- 
cessful in  producing  beneficial  discussions,  but  much  of  a  valuable 
nature  remains  untold.  Indeed,  I  firmly  believe  that  in  the  luture 
of  the  gas  industry,  the  by-product  of  the  water  gas  plant  is  destined 
to  become  an  important  factor  No  approach  to  complete  separation 
of  carbureted  water  gas  tar  can  be  obtained  except  under  special 
conditions,  owing  to  the  very  slight  difference  between  its  specific 
gravity  and  that  of  the  water  contained  in  the  emulsion.  It  must  be 
conducted  at  a  temperature  of  not  less  than  70'  Centigrade  with  the 
licjuids  kept  at  that  point  for  a  length  of  time  sufficient  to  allow  them 
to  come  thoroughly  under  the  influence  of  the  heat.  It  is  apparent 
that  the  production  of  the  plant,  the  amount  of  heating  surface,  and 
the  dimensions  of  the  separator  employed  should  be  proportionate. 
The  total  ainount  of  heating  surface  from  the  steam  coils  of  the  sepa- 
rator at  our  plant  is  somewhat  in  excess  of  22  square  feet,  and  the 
maximum  daily  consumption  of  oil  during  the  past  winter  amounted 
to  4.500  gallons;  but  the  production  of  tar  is  of  more  importance 
thin  the  consumption  of  oil. 
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Of  the  quantity  of  tar  produced  from  a  given  amount  of  oil  no 
definite  portion  can  be  stated,  as  the  quality  of  oil  and  condition  of 
the  plant  itself  must  be  considered.  Naphtha  produces  a  smaller 
quantity  of  tar  than  does  the  Lima  Proof  gas  oil ;  the  recovery  from 
which  in  our  case  varied  from  8  to  1 5  per  cent,  in  bulk,  or  from  9  to 
1 7  per  cent,  by  weight ;  while  from  crude  oil  the  percentage  would 
be  greater.  The  gas  oil  used  by  us  at  present  has  a  gravity  of  .  83 
or  40°  Beaume. 

The  amount  of  tar  recovered  may  be  considered  a  good  index  to 
the  condition  of  the  plant.  For  a  time,  when  our  percentage  was  at 
a  maximum,  the  apparatus  was  closely  watched,  and  traces  of  unde- 
composed  oil  in  the  tar  were  plainly  perceptible.  As  our  heats  were 
regular,  we  concluded  to  place  vaporizers  of  great  length  in  the  Lowe 
plant.  This  remedy  was  successful,  and  not  more  than  8  per  cent, 
has  been  recovered  since  their  substitution,  while  our  journal  has  shown 
better  yields  of  gas  per  gallon  of  oil.  Had  we  not  been  in  position  to 
observe  what  was  transpiring  in  our  separator,  as  we  were  certainly 
unable  to  determine  previous  to  its  operation,  our  plant  may  have  run 
on  for  some  time  with  a  waste  of  material. 

The  amount  of  tar  from  the  Pintsch  process  amounts  to  about  15 
per  cent,  of  the  oil  used ;  but  as  the  output  of  the  plant  is  small,  we 
have  been  in  the  habit  of  pumping  it  over  into  the  same  tanks  in 
which  carbureted  water  gas  tar  is  stored.  Considering  the  higher 
specific  gravity,  the  Pintsch  tar  in  reality  amounts  to  almost  20  per 
cent,  of  the  weight  of  oil.  At  times  the  drip  water  from  the  street 
mains  has  contained  a  liquid  substance  similar  to  the  hydro-carbon 
precipitated  from  the  Pintsch  gas  upon  compression ;  and  as  the 
water  issuing  from  the  separator  outlet  has  been  free  from  oils  or 
tars,  this  also  has  been  separated  and  stored  with  the  other  recover- 
ies. In  quantity  it  has  not  amounted  to  much,  as  the  drips  received 
include  those  only  of  the  western  portion  of  the  city,  but  it  is  to  be 
found  to  some  extent  in  the  holder  or  street  main  drips  wherever  car- 
bureted water  gas  is  produced. 

The  composition  of  the  tar  produced  by  the  Lowe  process  is  so  varied 
that  it  would  be  a  difficult  matter  to  give  an  average  of  the  constitu- 
ents even  approximately.  From  the  best  authorities  upon  the  subject 
it  may  be  presumed  that  the  following  percentages  would  be  obtained 
from  the  distillation  of  the  dehydrated  tar : 

Light  oils 24  per  cent. 

Intermediate  oils 14      '     '* 

Heavy  oils 10 

Naphthaline 14 

And  Pitch 38 

The  light  oils  yield  about  15  per  cent  of  pure  benzine,  large  quan- 
tities of  paraffines,  and  also  some  liquid  hydrocarbons.  It  is  nearly 
free  from  anthracines,  excepting  where  high  temperatures  are  main- 
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about  7  inches  from  the  top,  and  the  alternate  openiaga  ate  6  inches 
in  width.  The  temperature  is  maintained  at  160''  Fahrenheit  at  the 
outlet  where  the  liquids  are  allowed  to  pass  into  the  second  tank. 

This  latter  is  divided  into  eight  sections,  the  first,  third  and  fifth 
partitions  rising  from  a  line  18  inches  above  the  bottom  to  the  top  of 
the  tank,  while  the  second,  fourth  and  sixth  extend  from  a  line  is 
inches  from  the  bottom  to  another  18  inches  from  the  top,  being  so 
arranged  as  to  permit  the  liquids  to  overflow.  The  seventh  partition 
extends  from  the  bottom  to  a  line  about  level  with  the  top  of  the 
sixth.  In  this  tank  we  use  a  heater  in  the  third  section  from  the  in- 
let only,  the  heater  consisting  of  a  i^-inch  coil,  having  a  total  length 
of  80  feet  inside  the  division.  This  is  fed  with  live  steam  direct 
from  the  boilers,  regulated  by  a  valve  from  time  to  time  as  required. 
The  outlet  of  this  coil  connects  with  the  6-inch  exhanst  pipe,  and 
whatever  steam  there  is  remaining  after  it  has  left  the  second  tank 
passes  again  into  the  first. 

All  heavy  and  light  tars  are  pumped  from  the  second  tank,  the 
suctions  being  seven  separate  2-inch  pipes,  arranged  with  valves  in 
such  a  manner  that  they  can  be  pumped  separately  or  in  unison,  as 
may  at  any  time  be  desirable.  From  the  bottom  of  the  first  and 
eighth  sections  the  heavy  precipitates  are  taken,  while  from  a  few 
inches  below  the  liquid  line  in  the  first,  second,  fourth,  fifth  and 
eighth  sections  the  lighter  tars  are  obtained.  The  outlet  from  the 
last  division  to  the  river  is  a  lo-inch  sewer,  which  dips  down  30 
inches  from  the  bottom  of  the  tank,  and  allows  about  2  feet  10 
inches  at  the  top  for  the  accumulation  of  any  light  tarry  liquids 
which  may  arise  to  the  surface  in  the  last  three  sections ;  and  so  long 
as  these  lifjuids  are  kept  above  the  bottom  of  the  dip  pipe  there  is  no 
danger  of  anything  but  water  flowing  into  the  river,  as  the  heavy  tars 
are  all  practically  precipitated  in  the  other  sections.  The  discharge 
at  the  river  dips  down  to  a  depth  of  about  6  feet,  the  object  of  this 
arrangement  being  to  prevent  the  passing  boats  from  washing  water 
back  into  the  separator. 

From  time  to  time,  as  advisable,  alterations  have  presented  them- 
selves, changes  in  the  original  construction  have  been  made,  and  it 
may  be  that  there  remain  advantageous  arrangements  to  perfect  the 
apparatus.  Thus  far,  however,  we  have  had  no  difficulty  in  effecting 
a  satisfactory  separation  in  the  apparatus  as  it  exists  at  present,  as  it 
is  the  present  arrangement  which  I  have  endeavored  to  describe  in 
as  plain  a  manner  as  possible. 

The  cost  of  the  brick  enclosure  with  the  necessary  excavations  and 
the  wrought-iron  tanks  as  constructed  may,  without  any  material  de- 
viation from  the  actual  facts,  be  estimated  as  follows : 
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Labor  of  all  descriptions 1 700.00 

Tank  and  connections «. 125  00 

Materials  for  masonry 235.00 

Lumber,  etc.,  for  cover  and  braces ^     65.00 

Total  cost  of  apparatus ;.;$i,i25.oo 

An  explanation  of  these  figures  is  due  owing  to  local  conditions. 
Having  on  hand  a  considerable  amount  of  old  fire  brick  and  other 
materials  considered  practically  worthless,  we  made  use  of  them  in 
the  construction  of  the  walls,  floor  and  cover  of  the  enclosure.  But, 
on  the  other  hand,  our  location  was  unfortunate,  as  we  were  com- 
pelled to  make  all  excavations  in  made  earth,  which  had  been  filled 
in  with  every  sort  of  obstructing  material.  The  portion  of  our 
property  upon  which  the  separator  was  constructed  is  a  recovery 
from  the  Detroit  river,  and  at  one  time  was  covered  by  a  street  dock. 
You  may  readily  imagine  the  trouble  occasioned  by  the  old  piling 
from  the  latter,  which  we  were  compelled  to  remove.  Probably  not 
two  other  plants  in  the  country  would  come  into  contact  with  these 
same  obstructions,  and  I  am  inclined  to  the  belief  that  the  cost  at 
our  works  was  greatly  in  excess  of  what  it  would  have  been  in  a  more 
fortunate  location.  The  figures  given  are  therefore  not  adaptable  to 
the  requirements  of  others,  but  were  cited  merely  to  give  an  idea  of 
the  necessary  cost.  If  the  cost  is  to  be  curtailed,  it  would  not  be 
advisable  to  do  so  by  decreasing  the  size  of  the  separator ;  in  fact,  I 
would  advise  an  increase  of  the  dimensions  if  ample  ground  surface 
is  obtainable.  Allowances  should  always  be  made  in  permanent  im- 
provements for  future  increase  in  the  production  of  the  plant. 

While  we  have  been  unable  to  obtain  a  market  for  the  tar  produced, 
there  is  no  doubt  from  the  practical  experiments  which  have  been 
made  public  by  several  well-known  gas  engineers,  that  it  must  eventu- 
ally find  an  avenue  to  trade.  It  must  be  admitted  that  our  results 
have  not  quite  so  nearly  approached  perfection  as  those  claimed  by 
others  interested  in  the  same  matter.  Our  tar,  after  separation,  has 
certainly  shown  an  admixture  with  more  than  one  per  cent,  of  water, 
but  we  are  able  to  assert  that  the  percentage  is  small,  the  product  be- 
ing sufficiently  free  to  enable  us  to  utilize  it  as  a  fuel  and  derive  some 
benefit  in  payment  for  our  trouble.  At  the  present  ti^ie,  the  results 
are  much  more  satisfactory  than  at  any  previous  time,  and  by  con- 
tinued improvement  in  the  operation  of  the  apparatus  there  is  no 
doubt  even  better  results  may  yet  be  obtained. 

An  excellent  oil  storage  capacity  has  enabled  us  to  connect  a  spare 
tank  with  a  capacity  of  8,900  gallons  as  a  receiver  for  the  separated 
by-products  which  are  pumped  over  from  the  separator.  Water  oc- 
casionally passes  over  into  this  tank,  but  in  an  hour  after  the  pump 
has  been  stopped  we  are  able  to  draw  it  off.  All  the  tar  used  as  fuel 
is  pumped  from  this  tank  into  a  smaller  feed  tank  in  our  boiler-room, 
the  arrangement  of  which  is  described  below : 
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:':•:/•:.  '.  a  4-;  r.'r'.-r-.'.ary  :o  k'i'-e  *!■  the  draft  obtainable.  Dnr- 
.  -.  -J  \:.-:  \  .  •■:.•;  -:o  ;  r  r.'/::  •  *  ".  ha',  -t  r'jr.'-iTi.ed  640  gallons  of  the  liqnid. 
'.r  i'.  ;;•.':.'*;.":  of  26?^  2^<»;;or.s  p^rr  h-'j-^r.  In  the  mon'h  of  Janoarr  wc 
\..hf\ ':  r.'.T r': ! y  a  ro" : ;f h  t •  T i r;. ^ t ': .  •  ho* : r. £  that  1 9 . c co  ^^ lions  had  d is- 
\A:if.^.i[  f/j  tor»s  of  Vo'i;(h:o;.'rj':r.y  siark  roal.  an  average  of  211  gallons 
;,Tr  ton.  or  ;uj  ';o*:ival':ril  of  on':  gallon  of  the  tar  to  9  47  pounds  of 
\\>,*.V  ro;il.  \'rj  a  \,TH(.Uf.'A  test  ir.ade  on  this  same  boiler  February 
2.  i^.'^^^  it  a;i^.  :isr*:Tiu\Ti*:<\  that  thi<5  coal  gave  an  e<]uivalent  e\~apor- 
;jt/^ri  of  ^.y^'  \fOiu*U  of  water  from  and  at  312' Fahrenheit,  per 
po'iT)'!.  I  hii  w'oijlf!  iridic- ate  an  evaporative  power  for  the  oil  tar  of 
Xi.7^.  po'ir.ds  of  water  per  gallon.  As  the  coal  displaced  cost  in  our 
sheHi  ?. I  S7  \'''^  ^''''-  **'-  "'^y  therefore  estimate  the  value  of  the 
recovery  as  a  fijel  for  boiler  j^tirposcs  at  approximately  three-fourths 
(A  a  (  ent. 

Sitiiplrs  tiken  from  various  parts  of  the  separator  and  properly 
la  heir  r  I  are  h*-re  for  your  insjicction.  and  attention  is  respectively 
r  ;jllcr|  to  the  Hrawin^s  of  a  ground  plan  of  the  arrangement  and  an 
(}\n-u  lateral  view  of  the  serond  tank  with  its  wrought  iron  divisions. 
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These  have  been  contributed  for  the  purpose  of  demonstrating  more 
clearly  the  foregoing  descriptive  matter. 

Having  arri\ed  at  the  point  where  the  production  of  carbureted 
water  gas  constitutes  at  least  two-thirds  of  the  total  gas  production 
of  the  country,  it  is  natural  that  the  refuse  matters  resulting  from  its 
manufacture  should  demand  thoughtful  attention.  There  are  older 
members  of  this  Association  who  can  distinctly  remember  the  day 
when  it  was  thought  by  the  vast  majority  that  coal  tar  could  not  pos- 
sibly possess  a  commercial  value  ;  when  it  would  have  been  consid- 
ered a  folly  for  even  a  reputable  engineer  to  advise  an  arrangement 
to  utilize  the  ammonia  contained  in  crude  coal  gas;  when  in  fact 
with  the  heavy  revenues  derived  from  public  lighting  without  the 
slightest  opposition,  and  high  rates  for  private  and  commercial  light- 
ing, it  was  not  considered  exactly  essential  to  trouble  about  the  erec- 
tion of  apparatus  adapted  to  economizing  on  the  fuel  or  the  labor 
employed  in  the  distillation  of  coal.  Economy,  which  has  now  be- 
come in  the  majority  of  cases  the  very  necessity  of  existence  at  a 
time  when  everything  must  be  utilized  if  in  any  degree  possible,  was 
in  those  days  considered  a  foolish  extravagance.  In  view  of  the 
advancement  made  in  other  directions  in  the  past  few  years,  we  may 
with  profit  to  ourselves  devote  a  portion  of  our  time  to  the  considera- 
tion of  what  should  be  done  with  the  by-products  obtained  in  our 
water  gas  plants.  From  being  a  nuisance  to  the  gas  manager  and  an 
annoyance  to  the  ever  alert  health  commissioner  or  game  warden, 
there  seems  every  plausible  reason  that  it  should  be  converted  into 
something  useful  to  the  world  at  large.  People  in  general  give 
us  so  little  credit  for  the  many  deeds  performed  for  the  benefit  of 
mankind,  that  we  as  a  class,  which  has  been  relegated  in  the  thoughts 
of  many  to  the  dark  ways  of  this  life  and  consigned  in  advance  in 
their  frequent  expressions  to  an  exceptionally  warm  place  in  that 
which  is  to  come,  have  every  reason  almost  to  despair ;  but  yet  by  a 
few  more  persevering  endeavors  we  may  induce  them  to  believe  we 
have  some  consideration  for  their  comfort. 

DISCUSSION. 

The  President — Gentlemen,  you  have  heard  a  very  interesting 
paper  on  the  line  of  economy,  something  we  all  are  looking  for.  It 
is  now  open  for  discussion,  and  I  will  ask  Mr.  Alten  S.  Miller  to  lead 
in  the  discussion. 

Mr.  a.  S.  Miller — I  would  like  to  ask  Mr.  Lynn  what  percentage 
of  water  is  in  his  tar. 

Mr.  Lynn — Between  5  and  7  per  cent.,  as  we  get  it  at  present. 

Mr.  a.  S.  Miller— That  is  not  from  analysis;  it  is  simply  an  es- 
timate. I  should  say,  from  the  result  of  the  boiler  tests,  that  either 
the  tar  was  burned  with  inefficient  apparatus,  or  else  there  was  more 
than  7  per  cent,  of  water  in  it.     In  burning  oil  or  liquid  fuel  of  any 
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Mr.  J.  IL  Li-?RC — ^The  light  oils  are  oib  lighter 
the  intermediate  oils  are  toose  which  practicallj  have acailf  the 
gravity  as  water :  the  gravitj  will  be  very  near  nnitr, 
oilf  are.  of  rotirse.  oils  which  if  dropped  into  a  vesel 
*'0':>1  '^',  to  the  bottom. 

M  >  -  A  S  Nf  r :. :. F.  k  —  I  think  Mr.  Ly n r  :  j  m  i§taken  in  getting  his 
;.^r».t.or.s  too  f\*:^]j  :r*  his  tank.  As  a  r.^iitter  of  fact,  in  a  separator 
t:i':r«:  ;■•-  .-.  :5!!v  aSojt  twelve  inches  oi  emulsioE  of  water  in  tar  be- 
tjvT'rr,  th*:  to;,  of  the  ywz  tar  and  the  water.  In  the  separator  there 
sho'il'!  ',*:  an  ahirif\^T,r f:  of  room,  so  that  the  current  under  the  par- 
titjons  -All!  not  s!ir  ^i\j  the  tar.  and  in  i.ractice  I  have  madeamini- 
rn'jrn  of  at  hr^sl  thirty  inrhes.  There  is  no  harm  in  making  it  thirty* 
'-.ix  or  for»y-tAO.  or  more  than  that,  if  you  have  plenty  of  depth  of  tank, 
l/'jt  'irid'rr  no  rir^.j^nstanres  should  there  l;e  less  than  thirty  inches. 
I  thir*!-:  if  Mr.  Lynn  will  inrrease  the  space  between  the  bottom  of  the 
p;irtrtjorj  ;irid  th'r  bottom  of  the  tank  to  thirty  inches,  he  can  separate 
thr  t;if  do.vn  to  ih'.*  point  where  these  other  j^eople  claim  to  separa'e. 
Also.  I  <lo  not  hf-.f:  any  particular  use  of  the  second  heater.  1  think, 
if  li'-  vvill  run  his  works  so  the  waste  {products  are  hot  enough  when 
tli'-y  -.trik«:  the  first  tank,  he  will  not  need  the  second  heater.  I 
would  also  like*  to  know  where  he  bought  his  tanks.  They  figure  out 
less  than  half  a  rent  a  pounrl.  I  would  like  to  buy  some.  We  pay 
abr>u!  thr^-e  rents  in  our  country.  Further  than  that.  I  do  not  know 
that  1  havi-  anything  special  to  say.  Mr.  Lynn  seems  to  doubt  that  tar  is 
brin^^  s«*paratcd.  Me  rather  emphasizes  that  •*  people  claim."  I  can 
M-lcr  him  lo  St.  l/^uis;  that  Mr.  Walbridge,  at  Grand  Rapids,  is  sep- 
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arating  his  tar  to  about  one  per  cent. ;  Omaha,  I  know,  was  separating 
it  to  less  than  one  per  cent.  ;  and  Mr.  Crisfield,  in  Savannah,  was 
separating  it  down  in  the  neighborhood  of  one  per  cent.  ;  and  Mr. 
Rusby,  of  Jersey  City,  is  doing  it  also.  1  do  not  recall  any  more, 
unless  I  name  myself. 

Mr.  Walbridge — I  would  like  to  ask  Mr.  Lynn  how  many  gallons 
of  water  per  ton  he  uses  for  scrubbing? 

Mr.  J.  R.  Lynn— That  is  a  question  I  am  not  prepared  to  answer, 
as  the  water  is  going  in  at  the  top,  being  regulated  by  a  valve,  and  it 
is  something  that  is  left  entirely  in  the  care  of  the  man  who  is  ma- 
nipulating the  plant. 

Mr.  Walbridge — That  is  one  of  the  most  important  features  con- 
nected with  the  separation  of  water  gas  tar ;  for,  if  there  is  an  excess 
of  water,  there  will  be  high  velocity  of  water  in  any  separator  you 
choose  to  put  in,  and  the  result  will  be  inability  to  entirely  separate 
the  tar  from  the  water.  I  believe  that  might  be  looked  into  with 
great  advantage  to  yourself. 

Mr.  Beal — How  many  gallons  of  water  does  Mr.  Walbridge  use  in 
his  washing? 

Mr.  Walbridge — It  varies  with  the  different  seasons  of  the  year. 
We  have  used  as  low  as  Six  gallons  per  i,ooo  feet  with  the  ordinary 
Lowe  double  super-healer  apparatus.  The  lower  you  can  get  it  down, 
and  still  send  out  your  gas  clean,  the  better  it  is  for  your  water  gas 
tar  separation. 

Mr.  Beal — I  want  to  get  at  how  much  water  you  use  in  the  scrub- 
bing. For  instance,  does  it  go  from  the  condenser  into  the  scrub- 
ber? 

Mr.  Walbridge — Yes ;  six  to  twelve  gallons  would  be  the  average. 

The  President — Mr.  Egner,  have  you  had  some  experience  in 
thishne? 

Mr  Egner— I  have  only  this  experience :  We  had  the  Health 
Board  of  the  City  of  New  York  after  us  at  one  time,  and  they  had 
been  making  our  life  a  burden  almost.  They  objected  to  our  dis- 
charging the  overflow  waters  from  the  gas  works  into  the  river,  be- 
cause of  the  danger  to  the  fish.  We  put  in  a  separator  something  on 
the  principle  of  the  one  described  here,  with  about  the  same  results ; 
the  water  came  out  perfectly  clean.  As  I  was  not  in  the  room  during 
the  whole  discussion,  I  hope  you  will  excuse  me  for  not  saying  more 
now. 

Mr.  J.  R.  Lynn — I  would  say,  in  reply  to  Mr.  Miller,  that  when 
the  remark  was  made,  that  I  doubted  the  ability  of  any  one  to  sep- 
arate the  tar  down  to  within  one  per  cent,  at  the  temperature  quoted, 
that  he  surmised  correctly.  It  has  been  the  experience,  even  in  coal 
tar,  that  you  can  separate  it,  and  you  can  separate  any  other  tar  so 
far  as  partial  separation  goes.  You  cannot  drive  off  all  the  water  con- 
tained in  any  tar,  unless  you  get  your  temperature  above  212^.     It 
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may  be  that  by  letting  the  tar  stand  out  in  your  yard  in  a  barrel  for 
two  or  three  years,  that  an  analysis  would  give  you  less  than  one  per 
cent. ;  but  unless  it  did  rest  for  quite  a  while,  I  think  you  would  find 
very  much  smaller  degree  of  separation. 

Mr.  a.  S.  Miller — ^This  comes  to  the  question  between  fact  and 
theory.  I  suppose  Mr.  Lynn  might  say  so  much  worse  for  the  fact 
The  facts,  nevertheless,  are  that  tar  is  being  separated  every  day. 

Mr.  Walbridge — ^The  distillers  made  an  analysis,  and  I  think  the 
most  they  claimed  was  one  and  three-fourths  per  cent,  of  any  sample 
sent  them. 

Mr.  J.  R.  Lynn — The  President  has  called  my  attention  to  the 
fact  that  I  had  not  aswered  Mr.  Miller's  inquiry  in  regard  to  the 
cost  of  those  tanks.  I  would  state  that  we  purchased  a  second  hand 
tank ;  that  is,  the  two  were  made  from  one.  When  they  came  to  us 
they  were  combined  in  one ;  and  it  was  taken  apart,  and  a  portion  of 
the  labor  should  really  be  included  in  the  cost  of  the  tank ;  part  of 
that  labor  was  expended  in  making  two  tanks  out  of  one. 

Mr.  Douglas — I  think  the  efficiency  is  in  putting  the  boiler  in 
suitable  position  to  boil  the  water  We  formerly  burned  crude  Oil  to 
get  results.     You  had  a  boiler  setting  up  high? 

Mr.  J.  R.  Lynn — ^That  boiler  was  not  arranged  for  making  accu- 
rate tests  of  the  calorific  value  of  this  oil ;  but  the  figure  I  gave  was 
merely  an  estimate,  showing  the  amount  of  oil  which  had  been  dis- 
placed. Of  course,  a  good  many  things  might  enter  into  the  result. 
The  qiialit)'  of  coal  and  the  amount  of  work  done  with  machinery 
around  the  gas  plant,  much  of  which  is  not  run  continuously,  and 
([uite  a  number  of  other  little  things  as  well,  might  be  taken  into  con- 
sideration, which  probably  Mr.  Miller  did  not  think  of  at  the  time. 
I  did  not  expect  anybody  to  take  that  as  literally  correct,  because  I 
would  not  myself  take  any  figures  in  regard  to  calorific  value  as  per- 
fectly correct  unless  made  under  a  boiler  specially  adapted  to  making 
the  test. 

The  Prksident — Mr.  Thwing,  have  you  not  had  some  experience 
in  this  line?     We  would  be  glad  to  hear  from  you. 

Mr.  Thwing — What  little  experience  we  have  had  at  St.  Louis  was 
at  Station  A,  where  they  have  rigged  up  a  vertical  tank  and  put  in 
exhaust  steam  ;  that  is,  put  in  pipes  from  the  exhausts  of  the  engines. 
They  succeeded  in  separating  the  water  gas  tar  very  satisfactorily, 
and.  I  understand,  have  got  it  down  to  between  i  and  2  per  cent. 
The  product  is  now  sold  to  a  tar-distilling  firm  in  St.  Louis  at  a  rea- 
sonable figure.  The  exact  method  of  doing  it  I  am  not  familiar 
with,  but  it  takes  some  time  and  is  (juite  simple.  They  have  small 
pipes  in  the  tank — it  is  a  very  high  tank — and  they  allow  the  tar  to 
remain  there  some  time  while  heating  it. 

Mr.  Finnegan — We  had  two  wells  there.  We  put  two  partitions 
in  these  wells  within  30  inches  of  the  bottom,  and  cut  off  all  the  wa- 
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ter  coming  from  the  seals.  The  water  runs  direct  to  the  sewer.  We 
ran  all  this  condensation  and  that  from  the  drips  on  the  water-gas 
line  to  these  wells.  An  old  tower  scrubber  that  we  had  was  con- 
nected with  an  8-inch  inlet,  several  tees  and  elbows  inside,  to  divide 
it  as  nearly  equal  as  possible.  We  ran  sixteen  2 -inch  pipes  into  the 
header.  The  scrubber  was  25  feet  high,  set  on  a  foundation  5  feet 
high.  We  found  when  we  pumped  the  tar  from  the  bottom  of  the 
wells  that  it  contained  considerable  water.  When  we  filled  the  sep- 
arator we  turned  on  the  exhaust  and  heated  the  tar  to  about  190"^, 
and  kept  it  at  that  temperature  for  four  or  five  days,  and  then  ran 
the  water  off  at  the  top.  The  tank  holds  about  7,000  gallons.  It  is 
a  square  tank,  about  6  feet  in  diameter.  We  get  about  20  per  cent, 
of  oil  and  2  per  cent,  of  water.  A  disinterested  party  who  tested  a 
sample  of  it  got  17  per  cent,  oil  and  i^  per  cent,  water. 

The  President — Mr.  Watt,  we  would  be  glad  to  hear  from  you. 

Mr.  Watt — I  have  never  used  a  separator  for  oil  tar  except  in  an 
experimental  way.  However,  I  think  the  results  largely  depend  on 
local  conditions,  heats,  etc.  I  agree  with  Mr.  Miller  in  reference  to 
the  size  of  the  partitions  of  the  separator.  The  lowest  percentage 
of  water  I  found  in  any  sample  of  oil  tar  that  I  have  tested  was  7  per 
cent 

Mr.  Thompson— Do  not  Mr.  Watt's  remarks  imply  that  he  had 
reference  to  distillation  and  not  to  separation  of  tar?  I  think  his  re- 
marks apply  to  that,  and  may  be  taken  as  an  indication,  as  in  Mr. 
Walbridge's  case  and  Mr.  Finnegan's,  that  the  distillation  took  all 
the  water  except  ij  or  2  per  cent.  We  may  probably  admit  that  the 
percentage  of  water  does  not  exceed  these  figures. 

Mr.  Walbridge — Just  one  word  about  that  ij  per  cent.  Various 
samples  we  sent  from  our  works  to  the  distillers.  The  most  they 
found  in  any  sample  was  if  per  cent.  One  per  cent,  was  all  that 
was  reported  several  times. 

Mr.  Watt — I  had  reference  to  different  samples  of  the  oil  which 
I  tested. 

Mr.  Thwing — I  would  like  to  ask  how  Mr.  Walbridge  gets  his 
water  from  the  condensers  to  the  scrubbers.  Are  the  condensers 
higher  than  the  scrubbers?  Or  does  he  pump  it  from  the  condensers 
to  the  scrubbers? 

Mr.  Walbridge — We  have  a  closed  condenser,  the  last  apparatus 
that  the  water  passes  through :  then  there  is  a  condenser,  open  on 
top,  and  it  overflows  from  that  to  the  scrubber. 

On  motion  of  Mr.  Dunbar,  a  vote  of  thanks  was  extended  to  Mr. 
Lynn  for  his  paper. 

LETTERS  OF  REGRET  AND  A  TELEGRAM. 

The  Secretary  read  a  number  of  letters  regretting  the  inability  of 
the  writers  to  be  present  at  the  meeting,  and  forwarding  their  wishes 


for  a  most  successful  meeting.  On  motion  of  Mr.  A.  &  Miller,  the 
following  telegram  was  sent  to  Mr.  Irvin  Battetworth,  whom  the  As- 
sociation had  been  informed  liad  been  obliged  to  visit  the  Picific- 
Coast  in  the  hope  of  bettering  his  phjrsical  condition: 

^^  Association  sends  best  wishes  for  speedy  recovery,  and  regret» 
your  inability  to  attend  meeting.  J.  W.  Dombmu  Sec*y." 

The  President  then  introduced  Mr.  Frederick  Egner  of  Norfolk, 
Va.p  who  read  the  following  paper: 

A  STUDY  OF  INCLINED  RETORTS  IN  EUROPE. 

The  value  of  the  method  now  in  successful  operation  for  a  number 
of  years  in  various  cities  of  England  and  Continental  Eun^,  to 
charge  and  discharge  gas  retorts  by  making  usq  of  the  natoral  ten-^ 
dency  of  bodies  to  fall  or  slide  when  placed  at  an  angle  greater  than 
that  ensuring  stability,  must  be  apparent  to  every  gas  managier. 
Having  had  some  experience  with  the  subject — the  unfavorable  re^ 
suits  of  which  were  touched  upon  in  my  Presidential  Address  at  oar 
Ix>uisville  meeting — and  having  read  a  paper  on  ^^  Inclined  Retorts 
up  to  Date  "  at  the  St.  Louis  meeting  of  the  American  Gas  Light  Ajk 
sociation — which  I  dare  say  you  all  have  seen — I  now  place  before 
you  my  observations  on  the  same  subject,  gathered  on  a  recent  trip- 
through  England,  France.  Germany  and  Austria,  and  made  toidy 
with  the  object  of  studying  the  *' inclined  "  or  "  sloping*'  retorts 
where  used. 

I -el  us  begin  at  Rheims.  where  directed,  by  the  genius  of  M.  Andre 
Coze,  the  "slopers  **  were  revived,  and  for  the  first  time  constructed 
in  a  manner  making  them  a  practical  possibility.  They  have  two 
bene  hes  with  nine  D  sha])ed  retorts  each,  heated  by  gas  furnaces  on 
the  regenerator  ])rin(iple.  and  of  the  Hasse-l )idier  type. 

They  charge  from  ^^52  to  374  lbs.  of  coal  per  retort  ever)*  four 
hours:  and  the  charges  were  seen  to  be  evenly  distributed  through- 
out the  retorts,  and  well  ( arbonized :  which  statement  applies  also  to 
every  installation  of  the  slo|)ers  seen,  without  exception.  One  of 
these  benches  had  been  in  continuous  o])eration  for  over  1.800  days, 
ami  the  other  more  than  1,000  days,  and  seemed  to  be  still  good. 

The  gas  works  are  owned  by  a  private  corporation,  but  it  is  ex- 
pe<*ted  that  the  city  authorities  will  accpiire  the  plant  in  a  few  years, 
and  hence  the  com|>any  is  not  inclined  to  spend  any  more  money  on 
the  w(;rks  than  may  be  necessary  to  keep  them  going.  That  explains 
Ti'/fr  no  more  beni  hes  with  sloping  retorts  have  been  erected  at 
Rheims.  M.  Coze  e\plaine<l.  that  if  he  were  to  build  again,  he 
would  not  c(Mistru(  t  his  benches  as  these  are  constructed,  but  include 
improvements  as  a|)plied  elsewhere  at  this  time.  They  still  use  the 
heavy,  long-bent  charging  mouthpieces  at  the  up|)er  and  back  end  of 
the  retorts;   which   is  one   of  the   features    M.  Coze   would  not  now 
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recommend.  If  one  saw  only  the  Rheims  benches,  one  would 
scarcely  prefer  the  slopers  to  horizontal  retorts  with  good  stoking 
machinery;  as  for  instance  the  Ross  stoker  at  the  Cincinnati  gas 
works.  I  am  specially  indebted  to  M.  Coze  and  his  assistant,  M. 
Charles  Augly,  for  kind  attention  while  at  Rheims.  At  the  Municipal 
Gas  Works  in  the  Miller  Strasse,  Berlin,  the  slopers  have  been  in 
operation  for  a  number  of  years— experimentally,  as  Herr  Bau-Direc- 
tor  Reiss  said — "  but,"  continued  the  same  gentleman,  '*our  ex- 
periments have  been  so  far  satisfactory  that  we  are  now  about  to  con- 
struct lo  benches  of  slopers  at  the  Miller  Strasse  and  20  at  the 
Schmarndorf  works.**  There  were  6  benches  with  9  retorts  each,  in 
action.  The  retorts  were  about  10  feet  long  on  the  slope ;  heated 
with  gas  furnaces  consuming  16  per  cent,  of  fuel  per  100  lbs.  coal 
carbonized,  and  coked  418  lbs.  of  coal  per  retort  every  four  hours. 
The  charging  apparatus  was  most  simple  yet  complicated  in  a  sense. 
It  consisted  of  as  many  short  scoops  as  there  were  retorts  to  be 
charged  each  hour.  These  scoops  were  suspended  by  means  of  rods 
and  wheels  from  a  rail  track,  one  side  of  which  passed  the  charging 
mouthpieces,  and  the  other  side  led  back  to  the  coaling  platform 
where  the  scoops  were  filled  before  a  charge  was  made. 

The  raising  of  the  coal  had  been  done  in  an  equally  simple  way : 
There  was  an  elevator  platform  on  one  side  and  a  water  tank  on  the 
other,  connected  over  suitable  pulleys  by  a  rope.  When  the  coal  car 
was  to  be  raised  water  was  turned  into  the  tank  until  its  greater 
weight  raised  the  car,  and  the  lowering  was  accomplished  by  running 
the  water  off  out  of  the  tank.  Herr  Reiss  said  that  this  was  done  to 
save  money  during  the  experimental  stage,  but  that  suitable  coal  con- 
veying machinery  would  be  applied  to  their  new  apparatus.  He  also 
kindly  gave  me  an  order  to  Herr  Carl  Evers,  Superintendent  of 
Works,  to  show  me  the  drawings  and  works,  and  to  the  latter  I  am 
also  much  indebted  for  a  number  of  practical  hints  concerning  the  re- 
sults of  their  experimental  investigations. 

At  the  Gitschiner  Strasse  works  of  the  Imperial  Continental  Cias 
Association  (a  I-XDndon  corporation)  I  was  most  cordially  received 
and  hospitably  treated  by  Mr.  Edward  Drory.  the  Chief  Manager  at 
Berlin  of  above  company's  several  works.  Mr.  Drory  had  been  for 
many  years  located  at  Vienna  (in  the  same  company's  service),  where 
he  had,  through  many  years  of  study,  brought  the  slopers  to  a  high 
state  of  efficiency.  At  the  time  of  my  visit,  Mr.  Drory  was  erecting 
26  benches  of  slopers  with  nine  15-feet  long  retorts  per  bench,  on  his 
improved  Vienna  model,  for  which  he  insisted,  in  its  present  perfected 
state,  he  was  largely  indebted  to  his  former  assistant's  (Herr  Kiurt- 
ing's)  studies,  labor  and  inventive  spirit.  These  benches  ffiust  he. 
ready  by  October  next. 

Mr.  Drory  not  only  showed-  me  all  the  drawings  relating  to  this  new 
work,  but  also  his  estimates  of  cost,  from  which  it  appeared  that  |)cr 
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i.ooo  cubic  feet  of  gas  made  the  slopers  cost  lefls  to  build  than 
horizontal  retorts.  And  as  to  cost  of  manipulation,  the  stoking  ma* 
chines— of  which  he  had  a  number  in  operation  at  the  time— although 
far  more  economical  than  all  manual  labor,  could  not  compare  by 
many  per  cent,  with  the  slopers.  And  it  must  not  be  forgotten  that 
Mr.  Drory^s  experience  with  the  three  kinds  of  retort-house  manipu- 
lations extends  over  a  period  of  many  years  and  is  not  a  thing  of 
recent  occurrence  merely.  For  the  cost  of  the  three  systems  as  given 
by  Mr.  Drory,  I  would  refer  you  to  the  published  statements  as  per 
my  paper — previously  mentioned— of  October  last.  Leaving  Berlin, 
Dresden  was  visited  next,  and  there,  through  the  kindness  of  Herr 
Baurath  Hasse,  the  Neustader  gas  works  were  visited  in  company  with 
the  superintendent  of  works,  Herr  Hceffner.  I  saw  there  benches  of 
nines  which  had  been  over  i,ooo  days  in  constant  operation,  but  now 
let  down  for  renewal ;  while  other  sets  of  benches  had  been — and  still 
were — in  operation  for  over  800  days.  Much  information  was  ob- 
tained at  Dresden,  and  then  Vienna  was  visited.  The  English  com- 
pany's franchise  at  Vienna  expires  in  four  years  more,  and  the  munici- 
pality refused  to  renew  it,  and  decided  to  erect  works  of  their  own. 
A  similar  state  of  affairs  prevails,  as  mentioned,  concerning  Rheims; 
with  this  difference  only,  that  the  slopers,  though  from  700  to  800 
days  in  operation,  are  up  to  date  and  still  good. 

But  to  show  how  the  slopers  are  regarded  at  Vienna,  the  fact  that 
at  the  municipal  gas  works,  only  slopers  are  to  be  used  and  no  hori- 
zontal retorts  at  all,  speaks  volumes.  Herr  Hermann,  the  city's  en- 
gineer and  director  in  charge  of  the  new  Bureau  of  Gas,  accorded 
me  a  most  cordial  reception. 

He  kindly  exhibited  and  explained  the  drawings  for  the  new  plant, 
and  i)resented  the  writer  with  a  large  copy  of  the  ground  plan,  and  a 
paper  containing  nine  fine  copies  of  drawings  of  the  works.  He  stated 
that  he  had  carefully  studied  the  subject  of  manual  and  machine 
stoking,  and  gave  at  some  length  his  reasons  for  having  decided  upon 
using  slopers  only.  There  will  be  180  benches  with  nine  retorts,  15 
feet  long,  in  each. 

The  ideal  works,  as  a  whole,  was  seen  at  Cassel.  It  was  erected 
in  1894  in  accortlance  with  plans  prepared  by  Mr.  Emil  Merz  the 
engineer  and  director  of  the  Municipal  Gas  Bureau  of  the  city 
named.  Herr  Merz  had  the  good  fortune  to  have  an  entirely  new 
works  to  plan,  and  to  execute  his  own  designs.  He  was  given  all 
the  ground  s|)ace  he  wanted :  and  was  not  limited  in  any  other 
particular.  He  was  not  obliged  to  convince  a  president — who  was 
not  a  gas  engineer  and  perhaps  knew  nothing  of  the  professional 
aspects  of  the  business — that  his,  the  gas  engineer's  plans,  were 
really  those  which  ought  to  be  followed.  It  was  understood  that 
he  was  master  of  his  art ;  and  was  trusted  to  do  the  best  he  could, 
and  the  result  is  what  may  be  considered  a  model  gas  works.    There 
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is  no  odor  of  gas  perceptible  at  any  i>art  of  the  works,  not  even  in 
the  purifying  house  unless  a  box  is  open ;  and  everything  is  as  safe 
and  conveniently  arranged  as  can  be  desired.  Herr  Merz  presented 
me  with  copies  of  his  reports,  and  1  secured  an  order  for  eighteen 
photographs  of  these  works  which,  if  received  in  time,  shall  be  exhib- 
ited at  this  meeting.  I  would  be  glad  to  give  you  a  full  description  of 
the  works,  but  possibly  it  would  take  too  much  of  your  time  upon 
this  occasion,  and  I  will  only  say  that  no  horizontal  retorts  are  used 
at  those  works.  And  that,  in  the  building  of  those  works  from  first 
to  last,  but  nine  months  of  time  were  consumed,  Herr  Merz  de- 
scribes the  inclined  retort  as  the  "rational  drawing  and  charging 
machine,  without  the  aid  of  machinery."  In  like  manner  I  saw  the 
slopers  in  use  at  Huddersfield,  Brentford  and  Salford  in  England, 
and  can  safely  state  that  it  is  my  opinion  that  no  one  who  had  seen 
the  ''slopers"  at  work  as  1  have  seen  them,  would  ever  seriously 
consider  the  use  of  the  horizontal  retorts  if  obliged  lo  rebuild  his 
benches.  As  stated  at  the  beginning  of  this  paper,  in  every  case 
the  heats  were  good;  the  coal  well  distributed  and  coked,  and  I 
might  say  of  ''slopers"  what  a  Kentucky  colonel  is  reported  as 
having  said  about  whiskey :  *'  It  is  all  good  ;  only  some  is  better  and 
some  best."  So  with  the  slopers.  They  differ  mainly  in  the  ar- 
rangements for  handling  coal  and  charging  the  retorts. 

With  some  of  the  methods  in  use,  there  is  absolutely  nothing  left 
to  the  discretion  of  the  laborer  who  handles  the  apparatus,  and  with 
others  more  or  less — but  in  no  case  much — skill  on  part  of  the  work- 
man, can  affect  the  results.  While  on  the  Continent  retorts  lo  to  15 
feet  in  length  are  used  mostly,  in  England  retorts  20  feet  long  are 
more  commonly  used. 

I  would  like  very  much  to  state  some  of  the  economical  results 
obtained  by  this  exceedingly  simple  method  of  manufacturing  coal 
gas ;  but  writing  this  paper  in  a  London  hotel,  trying  to  get  it  off  to 
the  Secretary  in  time  for  our  annual  meeting,  and  not  forgetting  to 
try  hard  to  get  there  myself,  I  may  well  be  excused  if  such  state- 
ments are  postponed  for  the  present.  I  shall,  however,  gladly  reply 
to  any  inquiries  concerning  the  subject,  which  anyone  interested  in 
the  management  of  a  gas  company  or  companies  may  desire  to 
ask  me. 

[At  the  close  of  the  reading  Mr.  Egner  gave  some  figures  in  mem- 
orandum of  the  results  secured  at  Vienna,  Austria,  and  at  Salford  and 
Brentford,  England.  He  also  exhibited  several  photographs  of  the 
inclined  retort  systems  at  the  places  named.] 

DISCUSSION. 

The  President — ^Gentlemen,  you  have  heard  Mr.  Egner's  paper 
on  a  matter  in  which  you  are  all  interested,  in  that  Mr.  Egner  pro- 
poses to  demonstrate  here  something  that  has  been  demonstrated  a 
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good  thing  in  the  old  world.      We  would  like  to  bear  fkom   Mr. 

Harbison. 

Mr.  Harbison — .\s  I  am  not  an  expert  on  inclined  retorts,  I  do 
not  feel  competent  to  give  any  information.  Oar  thanks  are  due  to 
Mr.  Egner  for  again  bringing  this  matter  to  our  attention.  It  is  very 
possible  that  there  is  a  great  deal  in  it.  My  experience  with  retorts 
has  been  with  ordinary  settings,  using  generally  the  regenerative  sys- 
tem of  firing.  I  have  not  thought  it  desirable  to  make  any  changes. 
Of  course,  we  have  at  Hartford  a  good  water  gas  apparatus  in  con- 
nection with  our  coal  benches. 

Mr.  Beal — I  would  like  to  ask  where  they  get  the  best  results  with 
inclined  retorts,  in  yield  per  bench  and  per  man  in  twenty-four 
hours. 

Mr.  Egner — I  would  say,  that  two  works  I  visited  (Bentford  and 
Salford,  England)  show  equally  good  results.  They  all  do  well  every- 
where. They  seem  to  be  doing  about  as  well  in  one  place  as  in  an- 
other, in  the  instance  of  labor  employed,  and  as  to  weight  of  coal 
carbonized.  If  I  might  make  any  distinction,  I  should  say  Salford 
was  the  best.     At  Brentford,  also,  nothing  was  left  to  the  men. 

Mr.  Beal — I  would  like  to  get  an  expression  of  the  value  of  the 
make  per  man. 

Mr.  Egner — I  tried  to  work  out  my  notes  on  the  way  over.  I 
arrived  here  Saturday  morning.  There  was  a  very  nice  library  on 
the  steamer,  but  I  was  not  able  to  get  my  notes  together  into  pre* 
sentahle  shape,  and  I  tried  it  also  on  the  train  coming  here  without 
success.  Let  me  give  you  a  few  figures.  At  Brentford  they  have 
one  man  to  four  benches  on  the  discharging  floor — four  benches  of 
sixes  and  sevens — one  man  to  sixteen  benches  on  the  charging  floor, 
and  a  boy  to  quench  the  coke  and  wheel  away  slack.  That  is  all  the 
labor  to  sixteen  benches.  It  makes  no  difference  whether  they  are 
sixes  or  sevens  ;  they  handle  them  just  the  same. 

Mr.  Beal — How  many  men  to  loo  retorts? 

Mr.  P>jNf:r — There  were  ninety-six  retorts.  Five  men  do  the  charg- 
ing and  discharging  and  attend  to  the  furnaces.     A  boy  helps  them. 

Mr.  Thompson — I  understood  that  Mr.  Egner  visited  Hudders- 
tield.  I  want  to  know  if  he  visited  the  plant  at  Middlesborough, 
which  Mr.  David  Terrace  erected  on  the  inclined  retort  system  some 
years  ago.  It  is  my  recollection  that  some  novel  features  in  dis- 
(harging  were  adopted  at  the  Middlesborough  installation.  I  want 
to  ask  a  (juestion  about  the  retorts  erected  in  this  country.  Those 
that  have  come  to  my  notice  have  been  constructed  with  discharging 
mouthpieces  brought  to  a  uniform  level.  That  in  our  case  at  St. 
Louis,  we  found  a  mistake.  I  believe  those  are  now  built  with 
shorter  mouthpieces  at  the  upper  end.  I  want  to  ask  if  that  is  the 
practice  in  all  the  German  and  English  installations? 

Mr.  Egnkr — In  reference  to  Mr.  Thompson's  question,  I  would 
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say  I  did  not  visit  the  works  he  mentions.  I  visited  in  England  the 
plants  at  Brentford,  Salford,  and  Huddersfield.  I  heard  of  others 
working  well ;  but  as  they  were  too  far  away,  I  could  not  go.  The 
examples  which  I  give  are  representative  works  of  the  sloper  type 
only.  The  discharging  mouthpieces,  as  Mr.  Thompson  surmises,  are 
just  flat  plates  with  lids  close  to  the  mouthpiece  of  the  retort  to  reduce 
the  radiation  of  heat  from  the  setting  as  much  as  possible. 

Mr.  Thompson — I  infer  that  the  upper  mouthpieces  are  bolted  to 
the  retorts,  and  not  loose  jointed  as  the  first  ones  were. 

Mr.  Egner — The  upper  mouthpieces  are  bolted  to  the  retort,  the 
same  as  we  bolt  all  our  mouthpieces  at  present. 

Mr.  Beal — Can  you  give  us  the  make  per  mouthpiece,  where  they 
have  these  retorts? 

Mr.  Egner — I  cannot  give  you  the  make  per  mouthpiece,  but 
they  charge  about  700  pounds  of  coal  every  six  hours  at  the  Brent- 
ford works. 

The  President — The  yield  is  about  what? 

Mr.  Egner — Something  like  four  and  one-half  feet ;  it  varies. 

Mr.  Beal — That  is  14,000  feet  a  day. 

Mr.  Walbridge — Do  I  understand  that  to  the  ninety-six  retorts, 
five  men  and  a  boy  were  employed  in  charging  and  discharging? 

Mr.  Egner — In  charging  and  discharging,  I  think  four  men  ;  one 
man  and  a  boy  attending  to  the  fires.  So  five  men  and  a  boy  do  all 
the  work,  except  the  bringing  in  of  the  coal. 

Mr.  Walbridge — Did  they  take  away  the  coke  and  bring  in  the 
coal,  or  just  simply  charge  the  coal  as  it  was  there  at  hand,  and  dis- 
charge into  wagons  ready  to  be  taken  away? 

Mr.  Egner — The  coal  was  brought  in,  the  coke  was  loaded  in 
wagons  and  hauled  out,  and  what  dropped  off  from  these  wagons  was 
taken  out  by  the  boy.     They  had  piles  of  coal  laying  in  the  yard. 

Mr.  Walbridge — Did  it  require  five  ihen  and  a  boy  solely  to 
charge  the  coal  and  discharge  the  coke  for  sixteen  benches? 

Mr.  Egner — That  is  right. 

Mr.  Bredel — Mr.  Egner,  I  understood  that  there  were  four  men 
for  discharging  and  one  man  for  charging,  and  one  man  and  a  boy 
to  attend  to  the  furnace.  That  would  make  six  men  and  a  boy,  and 
not  five. 

Mr.  Egner — That  is  not  right.  Only  one  man,  as  I  said,  to  four 
benches  on  the  discharging  floor,  and  one  man  to  sixteen  benches  on 
the  charging  floor,  and  one  boy  to  help  them. 

Mr.  W.  N.  Miller — Mr.  Egner  says  one  of  these  benches  had 
been  in  continuous  operation  for  1,000  days,  and  the  other  for  1,800 
days.     I  would  like  to  ask  the  life  of  a  horizontal  retort? 

Mr.  Egner—I  should  be  well  pleased  in  my  experience,  if  the  re- 
torts did  their  duty  and  we  had  good  heats,  if  they  lasted  seven  hun- 
dred days.     I  think  they  would  then  owe  the  company  nothing. 
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Mr.  W.  N.  Miller — I  referred  to  the  retorti  yoa  saw  at  Rheims ; 
not  those  here.     I  know  about  their  life. 

Mr.  Egner — ^That  I  could  not  answer.  I  have  no  information  on 
that  subject ;  but  the  sloping  retorts  I  inquired  about  particularly. 

Mr.  Bredel — Where  were  those  retorts  made? 

Mr.  Egner — The  Rheims  retorts? 

Mr.  Bredel — Yes. 

Mr.  Egner — Made  in  France. 

Mr.  Beal — I  wish  you  would  inform  me  on  the  following,  which 
will  probably  bring  out  what  I  want:  2,800  pounds  of  coal  a  day  to 
a  retort  yields  14,000  feet  of  gas  per  retort,  or  84,000  per  day  per 
bench,  and  sixteen  benches  equal  1,344,000  feet.     Is  that  correct? 

Mr.  Egner — I  have  not  figured  it  up. 

Mr.  Beal — 84,000  a  day  for  a  bench  of  six  retorts.  That,  of 
course,  gives  a  fair  measure  of  the  value  of  this  system  from  that 
standpoint. 

Mr.  Egner — They  have  frequently  made  more  than  20,000  feet 
per  retort  in  Vienna ;  they  have  averaged  there  20,000  feet  per  re- 
tort per  day. 

Mr.  Bral — That  is,  20,000  to  a  bench  of  sixes? 

Mr.  Egner — Yes ;  but  they  were  all  nines. 

Mr.  Beal — How  long? 

Mr.  Egner — Fifteen  feet. 

Mr.  Jenkins — Have  much  trouble  in  regard  to  carbon? 

Mr.  Egnkr — It  was  said  to  me  they  had  very  little  trouble  with 
carbon.  In  opening  the  retorts  the  rush  of  air  burned  it  off  to 
some  extent  when  they  were  charging.  Perhaps  once  a  month  they 
would  leave  a  retort  open  for  about  twenty  minutes,  and  the  air 
would  loosen  the  carbon  and  it  could  be  taken  off. 

Mr.  Jenkins — A  good  deal  less  than  a  horizontal  retort? 

Mr.  K(;ner — Yes. 

Mr.  Moss — In  1893  I  was  connected  with  the  Burnley  works  in 
Lancashire,  England.  We  adopted  the  inclined  retorts.  They  were 
20  feet  through,  nine  in  a  bench,  on  the  regenerative  plan.  In  the 
first  setting  of  four  benches  of  nines  erected  we  took  off  our  gas  at 
the  lower  end  of  the  retort.  The  retorts  were  at  an  angle  of  32 ^ 
We  had  considerable  difficulty  with  choked  pipes.  We  undoubtedly 
lost  some  illuminating  power.  In  the  next  benches  that  we  erected 
we  took  off  our  gas  at  the  upper  end,  and  after  some  few  changes 
had  no  trouble  whatever.  We  carbonized  7  cwt.  per  retort  every  four 
hours.  The  illuminating  power  remained  the  same  as  it  did  with 
stoking  machinery,  which  was  being  worked  in  another  retort  house. 
We  could  make  more  gas  in  less  space.  No  skilled  labor  was  re- 
(juired.  A  laborer  brought  from  the  yard  and  put  into  the  retort 
house  could  charge  the  retorts  as  conveniently  as  a  man  who  spent 
months  in  working  with  machinery  in  the  horizontal  retorts.     I  made 
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several  hundred  tests  whilst  I  was  there,  and  found  that  keeping  on 
the  sahie  gang  of  men  from  the  time  the  retort  opened  to  the  time  it 
was  closed  again  only  twenty-five  seconds  elapsed.  I  not  do  think  you 
could  possibly  beat  that  with  stoking  machinery.  The  retorts  were 
not  open  so  long,  we  got  less  air,  and  we  got,  for  the  ground  space, 
considerably  more  gas.  I  just  want  to  give  you  a  mental  picture,  if 
I  can  possibly  do  so,  of  the  works,  starting  from  the  beginning.  Vou 
can  imagine  the  railroad  running  alongside  your  works.  Vou  dump 
your  coal  down  into  your  storage  bin ;  it  is  crushed  by  the  crushing 
machine,  and  is  carried  up  to  the  hoppers  by  means  of  a  conveyor. 
There  are  large-sized  bins  above  the  retorts  that  will  hold  pretty  near 
half  a  day's  supply  of  coal.  There  is  a  hopper  that  measures  out  the 
charge  of  coal  and  no  more,  and  when  the  hopper  is  opened  to  allow 
the  coal  from  the  large  bin  to  drop  into  the  measuring  hopper,  it 
cannot  hold  more  than  a  certain  amount.  By  pulling  the  levei  you 
close  off  the  top  bin  and  open  the  lower  one,  carrying  the  coal  into 
the  retort,  regulating  the  velocity  by  means  of  a  brake  on  the  shoe 
that  enters  the  retort.  Thus  you  do  not  have  it  dumping  down  into 
the  lower  end  of  the  mouthpiece,  but  get  a  regulated  amount  of  coal 
almost  as  even  as  if  done  by  machinery.  I  am  not  here  to  champion 
the  cause.  I  want  to  tell  you  of  practical  results,  and  the  most  im- 
portant part  about  it  is,  as  far  as  I  can  see,  that  it  will  cheapen  labor, 
make  us  more  independent  of  skilled  labor,  and  will  enable  us  in 
times  when  there  may  be  a  tendency  to  strike,  to  bring  in  men  that, 
though  not  qualified  by  having  served  their  time,  can  keep  up  the 
yield  of  gas  just  the  same. 

Mr.  Jenkins — Can  Mr.  Moss  give  us  some  information  as  to  the 
yield  in  24  hours? 

Mr.  Moss — From  35,000  to  40,000  cubic  feet  per  man,  for  24  hours. 

Mr.  Egner — I  am  aware  of  the  unsatisfactory  replies  I  must  have 
made  to  some  of  the  questions.  That  I  have  travelled  continuously 
for  two  months  I  hope  you  will  bear  in  mind.  I  have  hardly  had 
time  to  rest,  and  did  not  have  time  to  correct  my  notes.  I  gave  you 
all  I  could  in  the  paper.  I  want  to  say  that  to  any  gentleman  desir- 
ing information  on  the  subject,  that  in  about  two  weeks  from  this 
time  I  shall  be  better  prepared  to  give  it.  You  simply  write  me  and 
I  will  give  you  all  the  information  that  I  have  on  the  subject. 

Mr.  Thompson — We  all  understand  the  influence  of  local  condi- 
tions, and  that  circumstances  alter  cases.  I  do  not  understand,  how- 
ever, how  Mr.  Moss  was  able,  in  the  I^ncashire  works,  to  entirely 
free  himself  from  the  difficulties  of  stopped  stand-pipes  by  transferring 
the  point  of  take-off  to  the  upper  end  of  the  retort.  Our  installation 
in  St.  Louis  consisted  of  8  benches  of  7's.  The  take-offs  were  at  the 
upper  end  of  the  retort.  The  benches  were  built  back  to  back,  and 
instead  of  a  dip  into  the  hydraulic  main  the  stand-pipe  was  brought 
up  through  the   main  and  surmounted  by  a  pipe  of  larger  diameter 
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which  formed  the  dip.  From  the  outset  we  had  diflSculty  on  account 
of  pitch  stoppages  in  the  main.  The  mains  were  taken  down  and 
cleaned,  and  were  found  filled  solidly  with  pitch.  The  stand-pipes 
themselves,  as  short  as  they  were,  soon  pitched  up,  and  the  only  time 
we  had  any  success  with  them  was  when  we  changed  and  pUtthemon 
the  bottom — precisely  the  reverse  of  Mr.  Moss's  experiment.  I 
wanted  to  know  if  he  had  any  difficulty  with  pitch  in  his  main.  He 
says  he  overcame  the  difficulty  of  stopped  stand-pipes  by  transferring 
the  point  of  take-off  from  the  lower  to  the  upper  end.  Was  the  main 
affected  ?  I  might  add  that  our  diflSculty  arose  to  some  degree  from 
the  fact  that  the  benches,  being  built  back  to  back,  and  the  hydraulic 
main  being  close  to  the  brick  work  of  both  stacks,  was  subjected  to  a 
very  much  greater  heat  than  in  the  case  of  the  I^ncashire  plant. 

Mk.  Moss — I  think  Mr.  Thomi>son  has  partly  answered  himself,  in- 
asmuch as  he  states  that  the  retorts  were  set  back  to  back,  with  a 
short  take-off.  Consequently,  that  being  the  case,  if  Mr.  Thompson 
had  at  any  time  taken  the  temperature  of  the  hydraulic  main  I  think 
he  would  have  found  it  at  a  very  high  degree.  We  did  not,  by-^he- 
way.  have  very  much  diflficulty  when  we  took  off  our  gas  at  the  lower 
end.  from  the  fact,  in  my  opinion,  that  benzole  and  like  hydrocarbons 
being  continually  passed  out,  kept  the  pitch  in  solution,  but  at  the 
same  time,  in  doing  so,  I  think  we  lost  in  illuminating  power,  and 
through  a  gradual  accumulation  of  this  pitch  we  were  finally  troubled 
with  sto|)ped  pipes.  After  changing  to  the  upper  end  we  used  larger 
])i])cs  (S-inch)  than  is  general,  and  I  think  that  is  the  reason  we  did 
not  have  any  further  trouble  with  stopped  j)ipes. 

Mk.  I'<;nf.r — Mr.  Thompson  has  stated  the  case  (juite  correctly  as 
to  our  c\i)ericn(e  in  the  St.  Louis  works.  I  would  not  advise  any 
one  to  ])la(;e  the  take-off  |)i|>es  at  the  upper  rear  end  of  the  retorts. 

Mk.  Hkkdki. — I  think  the  reason  for  the  stoppage  in  the  pipes  as 
named  by  Mr.  Kgner  is  not  sound.  It  might  be  that  the  stand-pipe 
going  through  the  li(|Uor  was  suddenly  chilled  in  the  hydraulic. 

Mk.  F.(;nkr — .Another  thing.  We  would  naturally  suppose  that  in 
a  retort  standing  on  the  slope  there  would  be  a  considerable  accumu- 
lation of  tar  in  the  mouthpiece.     Such  was  not  the  case. 

Mk.  Moss — When  we  took  off  the  gas  at  the  lower  end  of  the  retort 
we  had  a  < onsiderable  amount  of  tar  constantly  dropping  from  the 
nnjuihpiece :  and  to  my  mind,  if  the  (juestion  is  viewed  from  a  scien- 
lifK^  siand])oint:  with  all  due  res|)ect  to  my  friend,  it  is  scientifically 
correct  to  take  off  the  gas  at  the  up|)er  end.  Referring  to  a  former 
speaker's  remarks  about  chilling,  we  certainly  can  chill  it  off  too 
su<l<lenlv  and  i>roduce  a  solid,  or  we  can  heat  it  up  too  much 
and  drive  off  the  solution.  The  ])ractical  i)oint  is  to  get  the  happy 
medium. 

( )n  motion  of  Mr.  Walbridge.  the  thanks  of  the  Association  were 
extended  to  Mr.  Kgner  for  his  paper. 
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The  President  then  called  upon  Mr.  Geo.  Treadway  Thompson, 
of  New  York,  for  the  Wrinkle  Department. 
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Sketching  Cracks^  in  Retorts. — Is  ingenuity  less  rife  than  formerly 
in  the  direction  of  accessories  in  coal  gas  generation,  or  have  those 
*•  skilled  in  the  art'*  covered  all  its  details?  We  may  safely  agree 
that  neither  of  these  questions  may  be  answered  affirmatively,  nor  do 
we  admit  that  coal  gas  is  of  less  relative  importance  than  formerly ; 
yet  the  fact  remains  that  as  reflected  in  this  department  of  our 
Western  Gas  Association,  in  interest  and  ingenuity,  it  has  given  place 
of  late  to  its  sister  process.  In  coal  gas  making,  the  only  suggestion 
which  comes  to  us  this  year  is  that  of  keeping  track  of  the  condition 
of  retorts  by  means  of  isometric  sketches.  A  skeleton  view  is  drawn 
showing  in  isometric  projection  all  the  retorts  in  a  bench;  a  con- 
venient size  is  that  employing  a  sheet  of  regular  business  letter  paper; 
duplicates  are  then  made,  two  for  each  bench,  by  hektograph,  mimeo- 
graph, or  similar  process.  The  record  need  only  be  taken  after  a  re- 
tort is  scurfed,  as  all  cracks  are  then  plainly  visible,  and  their  position 
and  nature  (whether  narrow  or  very  wide)  may  be  indicated  on  one 
of  the  bench-sheets  with  considerable  accuracy.  The  lines  are  later 
redrawn  in  ink  on  the  other  sheet  for  the  bench,  which  is  thus  kept 
clean  and  forms  the  permanent  record,  on  which  are  noted  the  date 
of  resetting  retorts  and  the  dates  of  appearance  of  serious  cracks. 
The  benches  are  numbered  from  left  to  right,  and  the  retorts  in  each 
bench  are  numbered  alike. 

Coke  Elevator  for  Generators — In  natural  order,  the  first  of  the 
water  gas  devices  which  we  have  is  that  on  handling  coke  to  a  genera- 
tor, communicated  by  Mr.  Ralph  Woodward,  of  New  Roc  helle.  N.  Y. 
He  writes  that  in  putting  in  a  new  water  gas  set  for  his  company,  they 
raised  their  operating  floor  about  6  feet,  which  made  too  steep  an 
ascent  for  the  men  to  wheel  the  coke  up  an  inclined  way.  as  formerly. 
Having  insufficient  space  for  a  platform  elevator,  a  link-belt  bucket 
conveyor  was  installed  outsute  the  building,  operated  by  a  small 
engine  placed  on  the  charging  floor;  a  boot  was  sunk  a  little  below 
the  ground  level,  and  a  simple  housing  erected  to  protect  these  out- 
side attachments.  The  coke  is  hauled  in  wagons  to  the  works  and 
unloaded  into  the  boot;  the  conveyor  raises  and  discharges  it  into  a 
large  hopper  within  the  building,  just  beneath  the  roof.  From  this 
it  is  fed  directly  to  the  generator  by  a  long  chute,  open  at  top,  and 
hinged  to  the  mouth  of  the  hopper,  at  which  point  is  a  gate  and  lever 
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under  control  of  the  gu-maker,  who  thtn  teqnires  do 
assistance  on  the  operating  Root.  The  iwingiitg  end 
of  this  chnte  is  counterbalanced  by  a  weight  with  c:ord  ' 
over  a  |>uiley.  and  is  swung  up  out  of  the  way  when  not 
in  uw. 

Indicator  far  Oil  Gatiges. — A  contributor  who 
wishes  his  identit>'  concealed  sends  the  convenient 
wrinkle  which  is  illustrated  in  the  accompanying  cut: 
he  entitles  it  —the  water  gas  tamer's  ready  reckoner." 
for  by  its  aid  the  quantity  of  oil  tp  be  fed  during  each 
run  is  shown  by  resetting  for  any  part  of  the  scale,  aftn- 
once  being  a(1)usted.  A  is  a  1-inch  square  iron  rod 
attached  to  the  scale  board  by  screws  at  the  ends,  the 
screws  ]>assing  through  small  blocks  which  hold  the  rod 
away  from  the  board.  C  is  a  brass  odlar  sliding  on  rod 
A :  soldered  to  this  collar  is  the  j-inch  square  rod  B 
and  the  wire  pointer  H.  L^pon  this  smaller  rod  B  slides 
J  a  collar  K.  to  which  is  soldered  another  pointer  G. 
The  set-screw  or  thumb-screw  F  is  used  to  fasten  the 
collar  E  at  such  a  point  on  the  small  rod  B  that  the  dis- 
tance on  the  oil  gauge  between  the  two  pointers'  denotes 
the  number  of  gallons  to  be  used  per  run.  After  each 
run  the  screw  1)  is  loosened  and  the  contrivance  slipped 
down  the  rod  A  until  the  ujiper  pointer  is  again  at  the 
siirfat  e  of  oil  in  the  fjauge  glass,     (See  cut.) 

SriliZ-Po.x  I'll  Oii  Orf'ili>'.i-. — Where  the  arrangc- 
int-nt  of  oil  supply  to  the  feed  jwmps  includes  the  use 
of  an  L-levattfil  tank,  it  is  usual  to  provide  an  overflow 
]ii|>e  to  tiike  rare  of  thi.'  stirpltis  il*  at  any  time  the  sup- 
|ily  pump  deliver;  oil  at  a  greater  rate  than  that  at 
which  it  is  withdrawn  from  the  ujijier  tank;  indeed,  in 
some  t.aseslhc  su|j]ily  pump  is  kept  in  o])eralion  con- 
tinuously, and  a  practically  .I'onstant  overflow  intended. 
In  either  instance,  it  is  well  to  have  some  means  of 
seeing  the  overflow,  and  the  best  method  of  accomplish- 
ing this,  which  has  come  to  our  attention,  is  by  insert- 
ing in  the  vertical  line  of  overflow  return,  and  at  a 
height  from  the  floor  sufllicient  to  bring  it  level  with  the 
eyes,  a  cross  whose  side  outlets  are  glazeil.  For  a  \\- 
inih  overflow  a  li-inchby  2-inrh  cross  is  a  convenient 
si/.e.  The  cross  may  need  to  be  specially  made,  with 
side  outlets  threaded  outside  instead  of  inside,  and 
rings  lo  engage  with  these  threads,  li|i])ed  to  hold  the 
glass.  I^.-ither  washers  insure  tightness.  This  device 
L'  by  the  Milwaukee  Has  Light  Co..  but  its  designer  is  not 
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Reflector  at  Gauge  Board. — A  gas  jet  before  the  pressure-gauge 
board  near  its  base,  and  provided  with  a  tin  screen  in  front  for  the 
double  purpose  of  reflecting  light  upon  the  gauges  and  of  protecting 
the  jet  from  drafts,  is  a  convenience  in  night  work,  and  is  especially 
adapted  to  this  use  where  the  gauge  board  is  attached  to  the  side  of 
the  superheater,  as  is  the  frecjuent  practice  at  present. 

The  rose  may  be  pardoned  for  wishing  to  blush  unseen  if,  after  all, 
its  sweetness  is  not  wasted :  so  we  may  accept  with  thanks  another 
communication  whose  sender  would  remain  incognito.  The  editor 
would  state  that  in  all  items  which  have  been  published  good  faith 
has  been  preserved  by  his  being  informed  of  the  contributor's  name, 
but  in  these  instances  compliance  with  the  stereotyped  journalistic 
provision  'Miot  for  publication''  has  been  requested.  The  ''Well 
Wisher  "  who  has  sent  some  important  notes  for  previous  budgets  now 
forwards  the  two  which  follow : 

Proteciing  St:at  of  Hot  Fa  ire. — ^The  *'  hot  valve  "  as  furnished  with 
the  reversed  steam  connection  to  some  generators  has  a  vertical  water 
cooled  seat. 

•'  The  writer  has  found  that  this  seat  invariably  cracks  after  several 
weeks'  use.  The  water  cooling  feature  has  to  be  then  abandoned 
and  the  valve  used  in  its  cracked  condition  until  a  new  valve  body  is 
substituted.  If  the  valve  were  6  inches  larger  than  the  take-off  the 
seat  would  be  in  a  recess  of  3  inches,  and  so  protected  from  the  im- 
pact of  the  flames  from  generator  during  blasting.  As  an  alternative 
to  purchasing  such  a  valve.  I  lay  a  ring  of  soap  brick  inside  the  take- 
off pipe  lining  and  just  in  front  of  the  valve  seat,  thus  protecting  it. 

*'  rhe  contraction  of  the  take-off  thus  brought  about  has  no  notice- 
able effect  on  the  capacity  of  the  pipe.  After  a  very  frequent  pur- 
chase of  valves,  I  note  that  the  last  one  bought  is  still  as  good  as  new 
after  six  months'  use.  and  that  the  circulation  of  cooling  water  through 
the  seat  is  still  interrupted." 

Cooling  off  Carbureter  and  Superheater. — ''Where  time  is  an 
object  it  has  been  found  that  the  (juickest  and  easiest  way  to  cool  off 
the  carbureter  or  superheater  of  a  water  gas  set,  preparatory  to  remov- 
ing the  checker  brick  for  renewal,  is  to  take  out  the  oil  spray  fixture 
from  the  carbureter  and  introduce  through  the  opening  a  piece  of 
^-inch  pipe,  to  which  a  hose  for  water  supply  has  been  connected. 
In  the  case  of  the  superheater,  introduce  water  through  stack  valve 
opening  and  afterwards  at  the  various  side  manholes  from  top  down 
as  re<|uired." 

'•Time  reijuired  to  cool  off  carbureter,  one  hour;  superheater, 
three  hours.  It  does  not  pay  to  draw  out  red  hot  bricks ;  the  cool- 
ing loosens  them  up,  and  much  time  is  thus  saved.  The  water  does 
not  reach  the  walls  to  injure  the  linings." 

'*Of  course,  the  water  jet  must  be  in  the  hands  of  a  competent 
man  who  will  move  it  constantly  and  who  will  not  put  on  more  than 
is  required.'* 
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aii'l  staph:  at  top.     We   understand    it  to  be  the  device  of  Mr.  A.  B. 
Slater,  Jr..  of  I'rovidenre,  R.  I. 

Cindrr-tfay  in  Purifiers, — A  foreign  correspondent  states  that  he 
einjiloys  in  his  purifiers  a  lower  tray  on  which  is  placed  a  layer  of 
al>f)nl  three  inches  of  pea-size  cinders,  covered  by  some  three  inches 
njorr  r)f  very  fine  cinders,  to  arrest  tar.  He  is  0|)erating  a  water  gas 
works,  and  acknowledges  that  tar  should  not  reach  the  purifiers,  but 
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adds  that  '^It  does,  just  the  same,*'  and  that  this  material  is  superior 
to  sawdust.  By  placing  the  two  sizes  of  cinder  as  stated,  excessive 
back  pressure  is  avoided,  and  the  tar  and  oily  matters  are  wholly 
removed. 

Reviving  Oxide  in  the  Off  Box, — In  a  paper  on  Iron  Oxide  before 
the  American  Gas  Light  Association  in  1893,  ^  description  was  given 
of  a  mode  of  reviving  in  the  off  box  by  injecting  air  with  a  steam  jet 
through  the  inlet  elbow  of  the  box,  regulation  of  quantity  being  made 
by  an  adjustable  part  in  a  temporary  cover  over  the  outlet  well. 
Description  of  an  improved  method  now  comes  to  us,  which  consists 
in  placing  a  steam  jet  exhauster  on  top  of  the  center  seal,  connected 
to  the  ''off*'  division,  and  provided  with  a  rubber  steam  connec- 
tion, and  a  union  between  the  horizontal  jet  and  the  cap  of  center- 
seal,  so  that  the  discharge  pipe  can  be  kept  always  pointing  in  the 
same  direction.  Instead  of  employing  a  fouj-air  pipe  from  each  box, 
a  single  line  is  installed.  When  a  box  of  oxide  is  to  be  revived,  the 
cover  is  raised  and  the  outlet  well  plugged ;  then  by  starting  the  ex- 
hauster, air  is  drawn  downward  through  the  oxide  and  discharged 
through  the  center-seal  cap  at  '*off "  division,  to  the  foul  air  pipe. 
A  cock  below  the  union  on  the  exhauster  connection  prevents  the 
escape  of  gas  through  the  air-pipe  when  turning  the  center-seal  cap 
in  changing,  and  the  union  is  loosened  to  permit  the  jet  to  swing 
freely  at  ihe  same  time.     (See  cut  on  opposite  page.) 

Designating  Piping  by  Colors. — In  certain  works,  the  valuable 
practice  is  followed  of  painting  in  different  colors  the  several  sys- 
tems of  small  pipes  about  the  plant.  Thus  the  gas  supply  and  pres- 
sure gauge  connections  might  be  blue,  the  oil  pipes  green,  ammonia 
lines  yellow,  tar  pipes  black,  steam  pipes  red,  water  pipes  while, 
etc.,  with  several  colors  to  spare  for  additional  systems,  or  for  sub- 
division of  any  of  those  mentioned.  It  is  no  exaggeration  to  say 
that  there  are  many  works  each  possessing  more  than  a  mile  of  small 
pipe  in  sight  in  their  buildings  and  cellars,  and  often  those  of  four 
or  h\Q  systems  of  similar  size  run  close  together  through  some  of  the 
rooms.  The  advantage  of  tracing  at  a  glance  the  pipes  for  each  pur- 
pose will  be  immediately  recognized,  and  this  method  seems  prefera- 
ble to  that  of  tagging  each  pipe  with  a  memorandum  of  its  object. 

Introducing  Steam  to  Holder  Tanks, — Mr  \V.  M.  Eaton  of  Jack- 
son, Mich.,  forwards  an  account  of  an  improved  method  of  intro- 
ducing steam  into  the  tank  of  a  gas  holder.  He  provides  a  trun- 
cated cone  of  galvanized  Iron  about  30  inches  long,  12  inches  in 
diameter  at  the  base,  and  4  inches  at  top— open  at  both  ends.  This 
is  suspended  horizontally  in  the  water  of  the  holder  tank  by  wires 
through  two  rings  attached  to  the  outside  of  this  funnel,  the  small 
end  being  just  below  the  water's  edge,  the  large  end  submerged 
about  two-thirds.  The  steam  pipe  is  brought  down  beneath  the 
water,  enters  the  large  end  of  the  cone  at  the  line  of  its  axis,  and 
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Temporary  Street  laives. — The  importance  of  periodical  tests  of 
■nniin  pipe  is  recognized  by  every  gas  manager,  but  its  most  satis- 
factory accomplishment  by  isolating  blocks  or  streets  with  a  valve 
system  is  possible  to  very  few.  Mr.  J.  M.  Rusby  of  Jersey  City  in- 
forms us  of  his  use  of  bags  in  lieu  of  valves,  and  success  with  this 
convenient  substitute  should  result  most  advantageously.  He  employs 
the  method  on  mains  up  to  lo  inches  in  diameter,  by  drilling  and 
ta|)ping  a  2-inch  hole  in  the  main  at  the  point  to  be  shut  off,  and  in- 
troducing two  bags  into  the  pipe,  inflating  them  equally,  and  making 
them  take  positions  on  either  side  of  the  bag  hole.  He  then  screws 
^  2-inch  nipple,  some  three  or  four  inches  long,  into  the  hole,  and 
draws  the  tubes  of  the  bags  up  through  it;  water  is  then  poured  into 
this  nii)ple  and  fills  up  between  the  bags  to  supplement  their  own 
tightness. 

By  keeping  the  water  filled  up  into  the  nipple  a  slight  *'  head  '*  is 
maintained,  and  a  most  satisfactory  degree  of  tightness  secured. 
This  is  but  a  modification  of  the  method  of  tightening  a  double  gate 
valve  which  may  leak  slightly,  by  filling  between  the  gates  with 
water.  If  the  main  on  which  the  bags  are  used  contains  deposits  of 
naphthaline,  a  wise  precaution  is  to  wash  it  out  by  injecting  naphtha 
or  wood  alcohol  through  the  bag  hole,  followed  by  a  thorough  wash- 
ing with  warm  water.  But  should  the  main  be  part  of  a  long  stretch 
through  which  a  considerable  quantity  of  condensation  is  passing,  the 
bags  could  not  be  used,  and  in  their  stead  Mr.  Rusby  employs  a 
mixture  of  two  parts  of  fire  clay  and  one  part  of  cement,  mixed  and 
moistened,  then  passed  through  the  bag  hole,  completely  blocking 
off  the  pipe.  The  excess  of  fire  clay  prevents  the  mixture  from 
setting  before  the  test  can  be  completed,  and  it  may  be  removed  by 
an  iron  spoon. 

In  the  case  of  small  mains,  the  2-inch  hole  weakens  the  pipe,  and 
to  avoid  danger  from  this  cause,  Mr.  Rusby  covers  the  opening  with 
a  split  sleeve  instead  of  plugging  it  when  the  test  is  completed.  The 
location  of  the  sleeve  or  plug  is  carefully  measured  and  noted,  and 
the  same  bag  hole  used  for  any  subsecjuent  tests. 

Service  Protection  thro'i^h  Area-ways, — Where  a  service  pipe 
passes  through  an  open  area-way  in  entering  a  building,  it  is  doubly 
exposed  to  deposits  and  freezing,  and  straw  wrappings  or  boxing  are 
often  resorted  to.  Another  method  of  minimizing  the  trouble  is  by 
making  the  line  through  this  dangerous  section  of  extra  size,  con- 
nected to  the  service  proper  and  to  the  riser  by  reduced  couplings 
eccentrically  tapped  and  attached  at  the  upper  side  of  the  circle,  to 
permit  the  lower  portion  of  the  enlarged  pipe  to  fill  up  while  still 
leaving  a  gas  way  at  top  The  editor  prefers  to  emplov  an  inner 
tube  in  the  enlarged  section,  open  at  each  end  and  centered  in  the 
larger  pipe  by  a  *' spider'*  or  similar  support,  while  the  outer  pipe 
extends  well  within  the  area  and  foundation  walls  at  either  ehd, 
for  complete  protection.     This  permits  the  annulus  between  the  pipes 


to  fill  ap  complcteij  vith  firoit  or  ice.  and  soch  a  dcporit  is  an  csEcd" 
ItfiiK  insolackm  froa  the  further  elect  of  cold.  fTor  minif  rr  who  hii 
emploved  this  method  writes  that  a  serrice  which  had  pscwiously  re* 
paired  the  dailj  applicadoD  of  alcohol,  went  liwoagh  a  severe  winter 
after  iostalUng  tbds  device,  witboat  aOentioB,  and  that  his  service 
toreman  remarks.  -  Dat  service  do  sommer  bosiaess  aD  the  time." 

Similttr  PrimcipU  f^r  Lmmp  Risers. — The  same  principle  maj  be 
applied  on  lamp  risen  bj  taking  a  oike*46orth  inch  pipe  of  the  length 
of  the  riser,  serrating  or  **  saw-toothing  **  its  lower  csmIt  and  dropping 
it  down  the  riser.     The  operation  of  the  device  is  obvions. 

Imf  roved  Meter  Books, — ^The  objections  which  often  properly  ap- 
ply to  the  meter  books  of  ordinary  form,  may  be  overcome  by  the  use 
of  the  system  here  described.  Sheets  are  printed  on  heavy  paper, 
with  twelve  coupons  (one  for  each  month)  separated  by  perforations. 
The  head  of  the  sheet  bears  the  name  of  the  consumer  and  his  ad- 
dress, with  the  number,  size  and  make  of  the  meter,  and  both  head 
of  sheet  and  each  coupon  is  stamped  with  the  number  of  the  account 
in  the  folio  of  the  individual  ledger.  The  meter  reader  enters  the 
register  upon  the  coupon  for  the  month  of  his  lisit.  After  the  read- 
ing has  been  transferred  to  the  ledger,  the  coupon  is  torn  out  and 
filed,  and  when  the  reader  goes  out  the  following  montht  he  has  no 
figures  of  previous  readings  to  guide  him.  so  cannot  average  or  esti- 
mate the  readings,  but  must  take  a  homa  fide  inspection  of  each  meter. 
Simple  binding  covers  are  provided  which  secure  the  sheets  by  cords 
or  pins  through  holes  in  the  heads  of  the  sheet:  additional  meter 
sheets  \wx\  thus  be  inserter!  in  their  proper  order,  or  superfluous  ones 
removed.  This  system  has  been  in  use  for  some  vears  bv  the  Mil- 
vvaukee  Gas  Light  Company,  and  is  the  plan  of  Mr.  S.  J.  Glass,  their 
secretary,  who  states  that  he  knows  of  no  other  company  in  the 
country  which  has  so  low  a  record  as  theirs  in  errors  in  statements 
taken  in  proportion  to  the  number  of  meters  read. 

Supplementary  Kitchen  Boiler. — Mr.  W.  C.  Clarke,  of  the  Gil- 
bert &  Barker  Company,  New  York,  describes  his  device  for  employ- 
ing a  supplementary  boilrr  in  connection  with  the  instantaneous  or 
other  form  of  water  heater : 

••  It  is  to  be  observecl  that  since  a  water  heater  necessarily  only 
adds  heat  units  to  the  water  that  is  passed  through  it.  the  temperature 
at  which  the  water  is  delivered  to  it  is  an  important  point.  Since 
there  is  a  place  in  every  house  where  the  temperature  in  winter  is  as 
high  as  7o\  if  you  hang  up  in  such  a  place  (possibly  near  the  furnace 
or  in  the  ceiling  of  the  cellar)  a  common  galvanized  kitchen  boiler 
(which  may  be  bought  for  $6  or  $8),  letting  the  water  pass  into  it  from 
the  street  and  thence  to  the  heater,  you  will  fidly  double  the  capacity 
of  the  latter.  During  the  winter  the  water  is  delivered  from  the  street 
at  below  40  ;  in  summer  it  will  come  to  the  heater  at  about  70-  :  if, 
therefore  the  water  is  held  in  such  a  receptacle  as  I  have  suggested, 
the  results  from  the  heater  are  approximately  the  same  both  summer 


239 


and  winter,  and  in  addition  to  the  increased  capacity  of  the  heater, 
a  material  saving  of  gas  is  attained  in  winter." 

Correction  on  Bir  Photometer  Readings, — Our  ingenious  ''  Well 
Wisher  **  sends  one  more  evidence  of  his  ingenuity  and  good  wishes : 

'*  Here  is  a  table  by  which  the  bar  photometer  can  be  used  forfre- 
(luent  and  closely  accurate  observations  of  candle  power,  without  any 
figuring. 

*^  It  is  premised  that  an  Edgerton  standard  is  used,  and  also  that 
the  exhauster  man,  valve  man,  engineer,  foreman,  or  other  person 
making  observations,  can  read  and  write  and  also  subtract.  The 
man  reading  the  photometer  adjusts  height  of  flame  on  standard ; 
the  '  rate  of  burning'  is  taken  care  of  by  governors,  and  their  action 
is  tested  and  adjusted  daily  by  some  competent  person  who  also  re- 
standardizes  once  every  two  months.  The  man  reading  the  photo- 
meter then  observes  the  barometer  and  thermometer;  be  may  note, 
for  instance,  that  the  former  is  30.3,  the  latter  76;  looking  at  the 
table,  he  finds  for  these  readings  the  figure  467,  at  the  bottom  of  the 
table  is  marked  *'Take  off  113  ;" — he  thus  knows  that  if  the  gas  is  at 
the  required  standard  of  26  candle  power,  his  bar  reading  should  be 
3.54.  The  value  of  the  Edgerton  standard  is  7.10  for  the  time  being. 
Now  3.54x7.10  ecjuals  25.134,  and  correcting  for  barometer  and 
temperature  we  divide  by  .968,  which  gives  25.96  candle  power. 
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I:  *  iM  when  be  -  Fue  oc  9S.*  U  we  deaked  to  aake  a5-caDdle 
Lt>wcr  c<i>.  ve  vuaki  merebr  cikuige  the  sabtnttioa  Bwaber.-  The 
rii^r.  '..vkLo^  aher  the  candle  power  bi*  an  avenge  of.  lar.  three  obaerm- 
no^'^.  e\teading  over  a  minnte.  every  half  hoar,  takes  note  of  only 
the  ' ur  readinjc  and  reports  the  candle  power  as  beiqg  at  any  certain 
time  *  just  right.'  -  one-tenth  low/  -  hatf-a-ieoih  Ugh.*  elc  For  a 
5taniLird  valoe  ot  7. 10  and  a  candle  power  d  26,  ereiy  tenth  on  the 
bar  represents  aboat  seven-tenths  ot  a  candle.** 

--  The  foregoing  ubie  is  not  presented  as  a  modd.     It  wowU  not 

jn^A  er  t>r  all  limits :  tor  16  to  20-candle  power  g^s.  or  abore  50,  new 

ly  T-    \  .iM  h2ve  ::•  .e  ^reiHireii.     It  is  constructed  for  26-candle 

•--:  ..I-  ::»r  a  sian-iaM  ?Mjimevi-here  near  7.00.  and  so  for  a  normal 

'  .::  :r^''..:u-  •*:  ;-!  di  ^o  inuhcs  and  60  ." 

•  Ih:-  i-  not  ihc  writer's  idea ;  it  has  been  in  use  bv  him  for  a  nura- 
'  -r    f  xcar'*.     The  originator  i>  not  known." 

>  //;//.//; i'  A'tiMotui  for  Test. — Havingsecureii  our  sample  of  am- 
iiioTiia*  al  li«|uor  for  testing  by  distillation,  the  quantity  to  be  intro- 
d'li  ed  10  the  flask  i>  usually  removed  by  means  of  a  pipette,  the  upper 
cn«I  Ml  'Ahi<  h  is  placed  to  the  lii*s.  Some  of  the  ammonia  gas  is  neces- 
sarily inhaled  by  this  method,  and  leaves  a  ver>-  unpleasant  taste  in 
the  iiioMih.  This  objcrtion  may  be  avoided  by  using  in  the  botde  in 
whir  h  the  larger  sample  is  placed,  a  cork  pierced  with  two  holes. 
Through  one  of  these,  the  small  end  of  the  pipette  is  introduced^  and 
it  i>  j/a-^seil  through  the  crork  to  a  jwint  near  the  bottom  of  the  bottle. 
Through  the  other  hole  a  small  glass  tube  passes,  entering  the  top  of 
the  holtlc.  Hy  blowing  down  the  latter  tube,  the  liquor  is  driven  into 
the  jupclte  as  required. 

This  is  on  ]>rcrisely  the  same  principle  as  the  attachment  for  alco- 
hol barrels  described  by  Mr.  Eaton,  but  its  application  for  this  pur- 
pose is  the  suggestion  of  Mr.  Howard  Slater,  of  the  Milwaukee  Gas 
Light  Comjiany. 
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DISCUSSION. 


The  President,  in  inviting  discussion,  said  that  Editor  Thompson 
was  ready  to  answer  any  queries  that  might  be  expressed. 

Mr.  Egner — Had  I  been  here  in  time,  I  should  have  contributed  to 
Editor  Thompson's  *•  Wrinkles  *'  something  I  saw  in  the  old  country. 
Mr.  Stelfox  showed  me  the  following:  When  you  have  a  pipe  and 
want  to  lay  another  pipe  at  right  angles  and  on  the  same  plane  thereto, 
and  you  come  right  against  that  pipe,  how  are  you  going  to  get  around 
it?  He  had  a  split  sleeve,  cast  with  a  bell  on  ^ach  side  of  it.  and  so 
enlarged  in  the  body  as  to  permit  of  the  gas  passing  the  obstructing 
main.  When  he  wanted  to  get  around  any  main,  he  bolted  the  si)lit 
sleeve  on  the  pipe  to  be  passed  and  made  the  ends  secure,  then  con- 
nected the  new  pipe  to  the  bells  on  each  side  of  the  sleeve  and  thus 
completed  the  connection.     I  hope  you  get  the  idea. 

Mr.  Thompson — Did  Mr.  Stelfox  say  whether  he  had  any  dei^osit 
from  the  gas  on  account  of  its  impinging  against  the  pipe? 

Mr.  Egner — He  did  not ;  but  you  might  naturally  expect  that  he 
would,  and  would  remove  it  in  the  usual  way. 

Mr.  Thompson — The  "Wrinkle  Department*'  has  contained  a  few 
facts  contributed  by  Mr.  H.  L.  Doherty  on  a  somewhat  similar  princi- 
ple, although  different  in  arrangement,  by  which  he  carried  one  pii>e 
over  and  another  under  the  main,  the  upper  one  serving  as  a  conduit 
for  the  gas  and  the  lower  one  for  condensation. 

Mr.  a.  S.  Miller — Regarding  the  cinder  tray  for  purifiers,  I  think 
that  shavings  are  better  under  the  box  to  catch  the  tar,  because  in  the 
first  place  the  other  method  is  expensive,  and  it  is  of  no  use.  I  use 
shavings,  and  when  I  am  through  with  them  I  burn  them  under  the 
boilers,  I  think  that  in  the  accumulated  tar  I  get  back,  as  fuel  under 
the  boilers,  the  first  cost  of  the  shavings  and  the  cost  of  putting  them 
in  the  box.  After  what  was  said  this  morning,  Twould  hardly  care 
to  refer  to  the  next  thing,  which  has  reference  to  revivification  />/  situ. 
It  is  well  known  that  a  center  seal  is  not  intended  to  stand  very  much 
heat;  it  is  likely  to  heat  the  center  seal  to  a  very  considerable  extent 
if  the  hot  gas  is  drawn  through  it.  In  this  connection  I  suggest  they 
use  the  same  arrangement  to  blow  through  it.  I  cannot  see  why  they 
cannot  blow  instead  of  drawing  through  the  box. 

Mr.  J.  R.  Lynn — It  would  be  rather  inconvenient  to  connect  a 
box  so  as  to  carry  off  the  heated  air,  and  there  would  certainly  be 
some  objection  to  allowing  that  heated  air  to  escape  into  the  purify- 
ing room. 

Mr.  Thompson — Do  I  understand  Mr.  Lynn  to  refer  to  the  escape 
of  the  heated  air  from  the  top  of  the  box  where  you  blow  up,  or  to  the 
discharge  from  the  outlet  of  the  foul  pipe  as  shown  in  the  sketch? 

Mr.  J.  R.  Lynn — Where  it  is  blown, 

Mr.  Thompson — I  quite  agree  with  Mr.  Lynn  on  that  point,  and 
think  that  Mr.  Miller,  if  he  ever  tried  to  run  the  gases  up  through  the 
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Mr.  a.  E.  Forstall — I  have  no  experience  in  revivifying  oxide  by 
either  blowing  or  sucking  through  ;  but  I  have  a  dim  idea  that  some- 
where, three  or  four  years  ago,  I  saw  a  statement  made  that  someone 
had  tried  to  revivify  by  blowing  through  the  box,  and  had  had  a  great 
deal  of  trouble  with  his  oxide  heating  right  on  the  trays  where  the  air 
first  struck  it,  at  a  point  at  which  he  was  entirely  unable  to  quench 
the  fire  without  taking  his  oxide  out  of  the  box.  He  then  changed 
to  the  process  of  sucking  down  through  the  box,  where,  if  the  heat- 
ing took  place,  it  was  apt  to  occur  early  in  the  proceedings,  on  the 
top  surface  of  the  oxide,  where  he  could  very  easily  throw  a  stream 
of  water  on  it  and  put  out  any  fire  that  might  break  out.  I  think  if 
you  were  sucking  down  through  the  box  there  would  be  a  certain 
amount  of  revivification  going  on  through  the  whole  depth  of  the  ox- 
ide, a  great  deal  at  the  surface,  gradually  decreasing  as  you  got  to 
the  lower  tray,  so  that  when  the  oxide  was  revivified  on  top  there  was 
no  action  on  the  air  at  that  point.  All  the  oxygen  was  then  available 
for  revivification  at  the  bottom.  There  would  not  be  the  intense  ac- 
tion taking  place,  due  to  the  oxide  being  only  partially  revivified, 
that  would  occur  if  you  started  to  blow  up  against  the  foul  oxide. 
There  would  be  no  damage  by  fire  at  the  lowest  layer  of  trays  if  you 
sick  down  through  the  box,  while  great  damage  might  be  done 
by  blowing  up  through  the  box. 

Mr.  Thompson — I  have  revivified  oxide  in  the  box  by  blowing 
through  it  for  about  eighteen  months,  and  have  had  no  trouble  from 
oxide  firing  in  the  box.  But  whether  you  revivify  by  drawing  down 
through  or  by  blowing  up  through,  your  most  intense  revivification 
naturally  takes  place  on  the  surface  of  the  oxide.  You  can  see  the 
brown  color  gradually  going  down  through  as  the  process  of  revivifi- 
cition  progresses.  I  think,  in  our  case,  the  blowing  through  occa- 
sioned no  particular  danger  from  fire,  from  the  fact  that  we  did  not 
use  a  positive  blast  blower,  nor  a  Sturtevant  blower,  but  a  steam  jet, 
not  to  be  recommended  as  the  foremost  by  any  means. 

Mr.  Walbridge — I  would  ask  Mr.  Thompson,  when  using  the 
steam  jet,  did  he  not  usually  find  oily  vapor,  either  githered  on  the 
door  below,  in  the  middle  or  in  the  bottom,  the  material  having  been 
heated  on  the  bottom  of  the  box  by  the  introduction  of  the  cap  with 
the  steam  jet. 

Mr.  Thompson — Once  in  a  while  I  would  find  a  trace  of  it,  par- 
ticularly when  the  oxide,  in  the  position  of  •*  first  box,"  had  accu- 
mulated a  deposit  of  oily  vapors,  or  rather  naphthaline.  Our  sover- 
eign remedy  was  the  use  of  that  very  steam,  the  introduction  of 
which  with  air  would  drive  off  every  particle  of  the  naphthaline. 

Mr.  a.  S.  Miller — Perhaps  I  was  in  error  when  I  said  Mr.  Baxter 
said  something  about  the  packing  to  the  extent  of  two  inches  I  do 
not  find  it.  It  must  have  been  some  other  idea  that  occurred  to  me. 
My  general  idea  in  this  change  was  to  prevent  packing,  and  that  is 
why  I  blew  up  instead  of  down. 
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Mr.  Harbison — This  subject  of  purification  is  a  very  interesting 
one.  I  can  remember  when  our  much-lamented  and  beloved  brother 
Forstall  so  enlightened  us  on  the  subject  of  purification — the  worthy 
father  of  worthy  sons,  both  of  whom  we  love  and  esteem.  He 
then  showed  us  what  he  was  doing  with  lime,  brought  samples  of 
the  foul  lime  to  the  meeting,  and  gave  us  his  results,  which  prior  to 
that  time  had  been  unheard  of.  Since  then  the  gentlemen  to  whom 
I  have  listened  to-day  have  substituted  oxide  purification  for  lime. 
At  the  risk  of  bringing  our  friend  Hayward  to  his  feet,  and  hoping  I 
may  do  so,  and  be  sustained  in  his  statements,  and  supported  by 
those  who  used  oxide,  I  would  like  to  inquire  the  advantage  of  using 
it,  with  its  attendant  pleasures  to  which  we  have  listened  to-day — 
the  difficulties  in  revivifying  and  all  that  sort  of  thing — over  the  use 
of  lime.  I  have  made  no  change.  No  change  was  made  in  our 
works,  since  starting  them  in  1849,  in  the  kind  of  material  used  for 
purification,  and  we  are  getting  fairly  good  results  as  compared  with 
anything  we  have  heard  here  to-day.  I  would  like  to  have  somebody 
tell  me  the  advantage  of  using  oxide  at  all.  Our  make  of  gas  in  the 
year  1 896  was  about  200,000,000  cubic  feet,  and  for  more  than  five 
calendar  months  of  the  year  1896  there  was  not  an  hour's  work  done 
in  our  purifying  house,  except  to  whitewash  the  walls  of  the  building. 
During  those  five  months  we  passed  through  our  meters  more  than 
75,000,000  cubic  feet  of  gas ;  our  boxes  are  20  ft.  x  24  ft.,  with  16- 
inch  connections.  Now,  I  would  like  to  have  some  good  reason 
given  me  why  we  should  change  from  lime  to  oxide. 

Mk.  Walbriuok  —  I  do  not  know  that  I  can  answer  Mr.  Harbison. 
I  will  state  that  in  comparison  with  his  result,  we  have  passed  ap- 
])roxiinately  an  equal  amount  of  gas,  in  the  same  length  of  time, 
through  boxes  in  a  house  in  which  no  work  has  been  done,  not  even 
whitewashing  the  walls.  And  those  boxes  have  not  been  changed 
for  over  a  year  and  a  half,  beginning  at  the  beginning  of  that  five 
months*  period.     May  be  that  would  enlighten  Mr.  Harbison. 

Mr.  Harbison — What  material  are  you  using? 

Mr.  VValbriikjf. — Oxide. 

Mr.  Moss — It  seems  to  me  that  this  question  has  been  discussed 
from  a  wrong  standpoint,  inasmuch  as  purification  is  nothing  more 
nr3r  lessthm  a  chemical  reaction.  Consequently  to  analyze  the  re- 
sults in  two  places  we  must  take  the  amount  of  sulphur;  if  we  use 
lime,  the  amount  of  carbonic  acid.  It  may  be  in  the  case  of  Mr. 
Harbison,  as  in  the  limestone  districts  in  England,  it  is  cheaper  to 
use  lime.  There  are  other  places  where  it  is  cheaper  to  use  oxide. 
As  far  as  I  know,  taking  London,  for  instance,  the  cheapest  method 
of  purification  is  the  rotation  system,  in  which  both  lime  and  oxide 
are  used — the  lime  to  take  up  the  carbonic  acid,  and  the  oxide  to 
lake  out  the  sulphureted  hydrogen — introducing  at  the  same  time 
from  I  to  I J  or  even  2  per  cent,  of  air  in  the  last  oxide  box  to  keep 


245 

up  a  slow  revivification.     In  that  way  we  can  easily  work  our  oxide 
up  to  48  per  cent,  of  sulphur. 

Mr.  Thompson — I  can  hardly  take  Mr.  Harbison  seriously  in  the 
question  he  asks.  If  he  is  really  anxious  for  knowledge,  I  think 
nothing  would  be  more  appropriate  than  to  refer  him  to  the  files  of 
proceedings  of  the  several  gas  associations. 

Mr.  Jenkins — This  is  interesting.  We  have  been  working  on  a  lot 
of  oxide  of  iron  for  some  time,  and  we  are  not  through  yet.  I  would 
ask  Mr.  Harbison  how  much  lime  he  uses? 

Mr.  Harbison — Three  hundred  bushels  of  lime  at  a  time. 

Mr.  Jenkins — That  makes  about  25,000  feet  of  gas  purified  per 
bushel  of  lime.     Do  you  revivify  the  lime? 

Mr.  Harbison — No. 

Mr.  Thompson — Has  anybody  ever  tested  Mr.  Harbison's  gas  for 
sulphur? 

Mr.  Harbison — It  is  tested  every  two  hours. 

Mr.  Moss — I  would  ask  Mr.  Thompson  if  he  has  had  any  experi- 
ence in  revivification  in  the  purifiers  whilst  working — whether  it  is 
not  cheaper  to  revivify  whilst  the  purifiers  are  passing  the  gas  than 
it  is  to  lay  off  the  purifier  and  revivify? 

Mr.  Thompson — In  answer  I  would  say  I  certainly  prefer  to  intro- 
duce a  small  percentage  of  air  during  purification  and  then  introduce 
it  in  the  off  box  for  further  saving  in  labor,  as  far  as  that  can  be  car- 
ried to  advantage. 

Mr.  Harbison — If  I  dare  assume  that  the  subject  of  purification 
is  somewhat  exhausted,  there  is  another  matter  upon  which  I  would 
ask  the  Wrinkle  Department  for  information.  That  is  the  making  of 
joints  in  street  mains.  In  our  climate  and  soil  we  use  lead  exclu- 
sively ;  never  attempt  to  make  cement  joints.  The  frost  goes  very 
deep.  As  those  who  use  lead  find,  we  have  leaky  joints.  I  was  talk- 
ing a  few  days  ago  with  the  Hon.  J.  G.  Batterson,  President  of  the 
Travellers'  Insurance  Company,  an  expert  builder,  having  large 
building  operations,  who  asked  me  whether  I  had  ever  used  any  anti- 
mony with  the  lead,  and  I  said  no.  I  would  ask  whether  any  mem- 
ber has  had  any  experience  in  that  regard,  and  what  percentage  he 
used.  Mr.  Batterson  said  that  in  the  cooling  process  with  the  proper 
admixture  of  antimony  the  lead  will  expand  instead  of  contract,  and 
he  said  he  thought  a  joint  could  be  made  that  would  be  perfect, 
illustrating  the  matter  or  point  he  made  by  saying  that  in  his  experi- 
ence— he  built  the  State  capitol  building  in  Hartford — in  handling 
granite  blocks  the  edges  were  often  found  to  be  chipped  where  the 
two  surfaces  came  together,  and  he  was  called  upon  to  make  them 
good.  There  was  some  question  of  damage,  and  he  experimented 
and  found  that  by  getting  type  metal,  melting  it  and  cutting  into  the 
joints  and  running  the  melted  type  metal  in,  he  found  that  he  filled 
up  the  space  fully  on  the  inside,  and  that  it  could  lift  250  tons  above 
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it  by  the  expansion  that  occurred.  If  such  a  mixlare  would  maae 
our  street  main  joints  tight  it  is  an  important  matter.  I  have  not 
tried  the  experiment,  but  will  very  soon. 

Mr.  a.  S.  Miller — I  would  like  to  know  what  yon  will  do  in  case 
they  start  leaking? 

Mr.  Harbison — I  will  answer  Mr.  Miller  by  saying  that  I  never 
cross  a  bridge  until  I  get  to  it. 

Mr.  Thompson — Undoubtedly  the  tendency  of  the  addition  of  an- 
timony would  be  to  make  the  lead  much  harder.  I  think,  however 
tight  the  pipe  may  be  when  it  was  originally  laid,  the  expansion 
and  contraction  during  frosty  weather  would  have  a  tendency  to  pull 
the  joints,  and  the  presence  of  antimony  then  would  make  the  metal 
very  much  harder  to  caulk.  As  no  one  else  has  answered  about 
cement,  I  might  say  it  is  my  preference  to  use  but  one  joint  in  ten 
of  lead,  the  balance  being  cement.  If  we  have  frosty  weather,  the 
frost  penetrating  the  ground  to  a  depth  considerably  greater  even 
than  where  the  pipe  lays,  I  would  rather  have  a  main  broken,  which 
break  I  would  find,  than  to  have  a  leak  every  12  feet,  which  I 
might  not  find.  When  you  so  lay  cement  joints  you  can  mark  them 
on  the  curb  with  a  chisel  to  indicate  the  position  of  the  lead  joint. 
You  can  locate  it  then  and  bar  for  it  easily. 

Mr.  E^;ner~I  hope  Mr.  Harbison  may  give  us  information  on  the 
point  of  lime  purification.  While  asking  for  information  he  has 
given  us  something  to  think  about.  I  would  be  glad  if  he  would  tell 
us  how  he  does  it. 

Mr.  Harbison — Some  years  ago  we  employed  a  man  to  take  care 
of  the  gas  works  yard ;  some  of  you  gentlemen  have  met  him.  An 
arrangement  has  been  devised  by  him  in  the  introduction  of  the  oil, 
and  the  results  have  come  from  that  time.  I  have  suggested  the  pro- 
priety of  his  patenting  this  arrangement,  and  he  has  been  consider- 
ing that  (juestion — the  introduction  of  the  oil  in  the  water  gas  de- 
partment. On  that  plan  we  have  had  these  phenomenal  results  in 
purification.     That  is  as  much  as  I  can  tell  you  about  it  at  present. 

Mr.  Thompson — Do  I  understand  these  are  purifiers  which  only 
handle  water  gas? 

Mr.  Harbison — They  purify  gas  which  is  about  sixty  per  cent. 
water  gas  and  about  forty  per  cent,  coal  gas.  We  have  made  no 
rhange  in  the  kind  of  material  used.  We  use  the  best  quality  of 
Penn  and  Cannelton  coal  in  the  coal  gas  department,  and  anthracite 
coal  in  the  water  gas  generator  with  Standard  Oil  Company  products 
for  enriching. 

Mr.  Thompson — I  think  when  Mr.  Harbison  returns  home,  if  he 
will  make  a  test  he  will  find  that  the  lime  taken  from  the  purifiers  is 
thoroughly  carbonated. 

Mr.  a.  E.  Forstall — I  think  we  would  all  be  obliged  to  Mr.  Har- 
bison if  he  would  have  an  analysis  of  his  gas  made,  so  that  we  can 
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see  just  how  much  carbonic  acid  and  sulphureted  hydrogen  it  con- 
tains. I  know  there  is  a  certain  prejudice  in  the  minds  of  some  men, 
in  fact  the  minds  of  a  great  many,  against  abstract  science,  but 
chemistry  tells  us  that  certain  elements  will  combine  with  certain  other 
elements,  in  certain  known  proportions  by  weight.  With  gas  con- 
taining, say,  three  per  cent,  carbonic  acid,  if  lime  is  to  be  used  solely 
for  carbonic  acid  purification,  according  to  the  chemical  books  it 
will  only  purify,  assuming  it  to  be  pure  hydrate  of  lime — something 
under  (I  am  giving  these  from  memory)  10,000  cubic  feet  per 
bushel.  That  is  a  rough  guess.  It  is  under  that.  So  as  Mr.  Harbi- 
son is  purifying  25,000  feet  to  the  bushel,  he  must  have  3  per  cent, 
divided  by  2J,  which  is  practically  a  little  over  i  per  cent,  of  car- 
bonic acid  in  his  gas,  and  no  sulphureted  hydrogen.  I  would  like 
to  know  how  to  get  gas  of  that  composition. 

Upon  motion  of  Mr.  Jenkins,  a  vole  of  thanks  was  extended  to  Mr. 
Thompson  for  conducting  the  •'  Wrinkle  Department." 

The  vote  of  thanks  having  been  acknowledged  by  Mr.  Thompson, 
the  Secretary  read  Mr.  Thompson's  declination  to  longer  serve  as 
editor  of  the  ''Wrinkle  Department.'*  Secretary  Dunbar,  in  mov- 
ing the  acceptance  of  the  resignation,  said  it  was  undoubtedly  with 
great  regret  that  the  Association  heard  of  Mr.  Thompson's  determin- 
ation. Mr.  Thompson,  however,  persisted  in  asking  to  be  relieved 
from  further  duty  in  this  line,  and  it  was  the  duty  of  the  Association 
to  listen  to  his  demand.  The  resignation  was  accepted.  On  motion 
of  Secretary  Dunbar,  Mr.  E.  H.  Jenkins,  of  Covington,  Kentucky, 
was  elected  to  succeed  Mr.  Thompson  as  editor  of  the  "Wrinkle 
Department." 

The  President  announced  that  there  would  be  a  meeting  in  the 
evening  at  8  o'clock  for  the  election  of  officers,  to  which  hour  the 
session  was  declared  adjourned. 


FIRST  DAY— EVENING  SESSION. 

The  President,  in  calling  the  Association  to  order  (at  8  p.m..  May 
19),  announced  that  the  evening  session  was  called  especially  for  the 
purpose  of  electing  officers  for  the  ensuing  year,  the  elections  to  be 
made  by  open  nomination  and  ballot.  Tellers  were  appointed,  the 
election  was  proceeded  with,  and  the  balloting  resulted  as  follows: 

OFFICERS  ELECTED. 

President — Jas.  T.  Lynn,  Detroit,  Mich. 

First  Vice-President — Geo.  Treadway  Thompson,  New  York  City. 

Second  Vice-President — L  C.  Copley,  Aurora,  Ills. 

Secretary  and  Treasurer — James  W.  Dunbar,  New  Albany,  Ind. 

Directors  (to  serve  two  years) — A.  W.  Littleton,  Wm.  McDonald, 
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*  =^-  r>  R.  ri:-*r..  Jr..  i--:  Chi?.  H.   Evans.      Mr.  E.  G.  Prat:   was 
^-*='-   i    Ire::::  <::   scr.r    :r.c   ytir),    vice   Mr.    I.   C.   C   :  :tv, 

^'"-  "^  r:<  rir.t  hi.  r.^  2  '<r.:'A".cdgeii  the  promotion  cor.ierrefi 
-;  ■  ~  :r.-:..  y  tht::  ir!..  *  :::tn  icrs.  the  Presidcr.l  declarc«i  the  ses- 
- •.  .      :•'*"-■"'•">'      V  '.'     "*•  \!iv  ■•    "" 


SECOND   DAY— WOPMNG  SESSION. 

RKptiRi    OF  r<.»MMlTrKK  < 'N  PLACE  OF  NEXT  MEETING. 

Mk.  >HK:.rMN — I  here-Aiih  --r^'  ij  re:  ^rt  that.  3S  Chairman  of  Coi:> 
:n:i:cc  ''r:  P!.<«:e  u:  No\i  Mctiir.*;.  the  'Ji^.^r.Tmous  sentjment  v»i  the 
CoiM:r.  itec  was.  it  woiM  :c  tr\!  c«::e:.t  to  g"«  to  one  of  the  small  towns 
rather  than  t^;  a  lar^ie  «  iiy.  We  h.wt  beer.  re;»eatetily  to  Cincinnati. 
<.*h:*  ago,  St.  Louis,  and  other  Lirj^e  r:::e>.  ^rA  u  was  thought  that  it 
wo:i.«l  :>e  an  advantage.  I  v  keeT'ir.g  the  nieml»ers  together  (nii..re 
eas.ly  «!one  in  the  smaller  «.ities ).  to  ^o  to  some  small,  atlrart've 
town.      The  Committee  therefore  reiort  that  they  have  selerteil   Mt. 


)■•  ••.:::   :::'.. '.Tt   :■    tii  •   A^-^'^*  :  >::■  •!;.      W'v   -«h  i!!   ;;:o   there:: 
;■.•!•-■•••:■  <i-:]'.l  ;.i^-  -.  :l  t::<;  ic:-->it  '■:  the  ( '•.):.yii  tlt.c  :>  a<io:.te(!. 

■  * 

1  ;■.'-  :    ■    >:l  ■■:  ih-  C":!miiHt;e  w.'>  :r.«l.;'r>v-«l. 

A  (\\i;i.K(;ra\l 

Thf.  >r  i!  ;  \r  '»  re.ul  the  f'.>r.'.'A  :!,^  <  jl'v^'rav.: :  ••  1  ^r.di-n.  En^!. .[•.•!. 
NLiv  2'.).  I  '''j;.—  1  Mnhir.  (ir.mtl  Hotel,  C;n<  im^Jti. — C«»rL:ratii!at:.  r.>, 
rei:ret>,  t)    \\'e>t':iri    -Hi'.'.iN-. "      (A'-pLvi-e   ) 

RKVISING    THE  CoNS  1111   TK  >N. 

Mk.  (!h<»:;.\}-  —  l:i  \^*)2  a  ronmiittee  was  .iiij.oir.tL-d  to  rc\ise  ij-.e 
Con^tiimion.  inakir.L'  ^ik  h  <  iKUiLies  as  they  ini^'ht  see  nt.  There  v\as 
\erv  little  dit'tirnlty  with  the  matter,  save  in  rt-^iud  t»<  Article  I.  The 
first  sortion,  m  rcfrrt. nre  to  the  «nialitlcati(.  n^  1(M  ip.L!r.l»ei>h;|.,  v\  as 
indefinite  and  unsali^l'a(  t(.ry.  The  ^ertion  was  an.erdcd  >«.»  a>  to  Le 
<|iiite  (  lear  and  definite.  I»nt  is  yet  rigid  and  arbitrary.  It  leaves  r.o 
latitude  for  the  Association.  Only  two  classes  (an  be  elected  to 
active  nieml)ershi[).     The  first  and  second  sections   lend    as   follows: 

••  Section  i.  ()nly  officers  and  regular  employees  of  i;a<  ccir.v.ir.ies 
shall  be  eligible  for  active  membership. 
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''Section  2.  Any  person  who  maybe  directly  or  indirectly  con- 
nected with  the  gas  industry,  or  who  may  be  skilled  therein,  shall  be 
eligible  as  an  associate  member  of  this  Association.  Such  members 
sh«ll  be  proposed,  balloted  for  and  received  in  the  same  manner, 
and  subject  to  the  same  fees  and  annual  dues  as  active  members,  and 
shall  be  entitled  to  all  the  privileges  and  courtesies  of  the  Associa- 
tion, except  the  right  to  vote  or  hold  office.'* 

By  the  provisions  of  the  Constitution  any  proposition  to  amend  the 
Constitution  shall  be  submitted  at  a  regular  meeting,  and  seconded 
by  a  majority  of  all  active  members  present ;  the  proposition  shall 
not  be  acted  upon  until  the  next  regular  meeting,  when,  if  approved 
by  a  two-thirds  vote  of  all  the  active  members  who  may  be  present  at 
said  meeting,  it  shall  become  a  part  of  the  Constitution.  I  wish  to 
move  that  Sections  i  and  2  of  Article  I.  of  the  Constitution  be 
stricken  out  and  the  following  inserted  in  their  place : 

''  Section  i.  Only  officers  and  regular  employees  of  gas  companies 
shall  be  eligible  for  election  to  active  membership. 

''Section  2.  Any  person  who  maybe  directly  or  indirectly  con- 
nected with  the  gas  industry,  or  who  may  be  skilled  therein,  shall  be 
eligible  as  an  associate  member.  Such  members  shall  be  proposed, 
balloted  for  and  received  in  the  same  manner,  and  subject  to  the 
same  fees  and  dues  as  active  members,  and  shall  be  entitled  to  all 
the  privileges  and  courtesies  of  the  Association,  except  the  right  to 
hold  office  ;  but  associate  members  may  be  transferred  to  active  mem- 
bership by  vote  of  the  Association  upon  the  recommendation  of  the 
Board  of  Directors.'* 

Mk.  Thompson — Does  Mr.  Chollar  believe  it  would  be  necessary, 
in  order  to  make  the  Constitution  logical  under  the  proposed  change, 
that  a  further  amendment  be  made  to  the  section  of  the  Constitution 
providing  that  amendments  must  be  seconded  by  a  majority  of  all 
the  active  members  present,  for  the  reason  that  the  second  amend- 
ment now  proposes  to  vest  in  associate  members  as  well  as  active 
members  the  right  to  vote? 

Mr.  Chollar — The  question  might  be  all  right  for  a  future  amend- 
ment, but  until  this  amendment  is  adopted,  only  active  members 
can  vote. 

Mr.  Thompson — At  the  present  meeting,  I  understand  that,  and  I 
hope  that  the  amendment  will  be  seconded  by  a'  majority  of  all  the 
active  members  present ;  but  let  us  provide  for  that  necessity  at  the 
same  time. 

Mr.  Chollar — It  would  be  well  to  strike  out  the  word  *'  active  '* 
in  Article  VI  ,  after  the  present  amendments  shall  have  passed. 

The  Chairman — The  associate  members  under  the  present  Consti- 
tution have  not  the  privilege  of  voting.  I  do  not  see  why  you  should 
strike  that  out. 

Mr.  Chollar — Not  at  present;  but  since  at  the  next  meeting  the 
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for  it ;  brainy  gas  men  have  written  exhaustive  papers  to  prove  that 
it  could  be,  and  other  brainy  gas  men  have  written  other  exhaustive 
papers  to  prove  that  it  couldn't  be.  Quick-witted  promoters  have 
used  it  to  sell  plants  and  process  '*  rights;**  unscrupulous  raiders 
have  used  it  as  a  disguise  in  attacking  existing  illuminating  gas  com- 
panies, and  a  few  genuine  and  legitimate  efforts  have  been  made  to 
sell  fuel  gas  commercially,  in  the  sincere  but  mistaken  belief  that  it 
would  prove  a  success.  What  is  the  net  commercial  result  to-day, 
after  sixteen  years*  agitation  and  trial? 

I  propose  to  show  that  fuel  gas  as  a  whole  in  every  case  where  tried 
has  been  a  flat  and  total  failure ;  and  more  specifically,  that  in  every 
case  where  attempted  it  has  been  either: 

First,  a  cloak  for  strikes  and  raiding  schemes  against  existing  com- 
panies and  invested  capital ;  or,  second,  but  a  guise  for  the  sale  of 
rights  for  patent  fuel  gas  processes,  which  processes,  in  every  case, 
have  failed  of  their  purpose;  or,  third,  where  sincerely  attempted, 
and  free  from  taint  as  above,  each  genuine  commercial  fuel  gas  effort 
has  been  a  total  failure. 

These  are  perhaps  sweeping  assertions.  I  am  content  to  rely  upon 
the  record  to  bear  me  out.  History  is  history,  and  facts  are  facts ; 
and  the  facts  of  fuel  gas  history  cannot  be  gainsaid. 

I  propose  to  first  give  you  a  brief  account  of  all  the  instances  where 
fuel  gas  has  actually  been  made  and  distributed  in  this  country,  in  so 
far  as  I  have  been  able  to  ascertain.  I  think  you  will  find  that  no 
instance  of  any  moment  has  been  omitted. 

Let  me  define  the  scope  of  this  paper  by  saying  that  I  am  not  go- 
ing to  consider  fuel  gas  enterprises  that  were  projected,  and  perhaps 
organized,  but  which  never  got  so  far  as  building  a  works ;  neither 
am  I  referring  to  the  efforts  of  avowedly  opposition  illvminating  gas 
companies  ;  nor  am  I  referring  to  sundry  enterprises  operated  chiefly 
in  the  smaller  western  towns,  in  which  carbureted  air,  or  some  form 
of  gasoline  gas,  has  been  delivered  as  a  '*  fuel  gas.**  The  Acme  or 
Bidelman,  the  Universal  or  Hennessy,  are  instances.  Such  efforts 
have  been  but  trifling,  and  have  had  no  bearing  of  moment  upon  fuel 
gas  as  properly  considered.  Nor  am  I  referring  to  private  fuel  gas 
plants  for  manufacturing  purposes.  Several  such  have  been  erected. 
Some  have  proved  satisfactory.  Others  have  been  thrown  out  bodily. 
Such  plants  have  nothing  to  do  with  city  plants. 

Nor  does  the  scope  of  this  paper  include  any  dissertation  or  theoriz- 
ing in  the  abstract  upon  what  should  constitute  a  proper  fuel  gas,  etc. 
There  are  already  plenty  of  papers  of  this  nature  in  the  records  of  the 
various  gas  associations. 

Nor  does  it  cover  the  practical  and  extensive  experiments  of  Hum- 
phreys and  Clark,  of  Westinghouse,  and  of  others,  in  the  effort  to 
produce  a  satisfactory  fuel  gas  at  a  sufficiently  low  cost ;  nor  are  the 
few  enterprises  to  supplement  natural  gas  supply  herein  considered. 


^«      ^'"' 


^^s  a  Vcn- 


"— c   T:ri5  :«rmc  saraeti 


.  -  ■*  r   ■?   r  It; 


V  -  •' 


I'.    '/I 


'•    "      V  i..   ? -~  It'::        '_:t   ^cri^j;    Trj-f  •  lel  uif  Lr^hc 

-  /    .  •      . '  *       '. :  t  *  ^t   _  .  :i :  I  - '  ■   ^  —  .  "i  ?»*.  • »  *.:    z^  n 

.  -    1       i-  r::-^'  -.-.^:-.x    .1-:    -r-TT  t-t-:-.:-:   -   M:-iz:  » 

y--,  '/,\      ',:.*:   .  <-.:   •  t3  1::  -tv*  ::*•:  i':.: ::  $:25.>x)-    Tht 

;  '  -  r./  ',\  *:,'•  ',/»$•••.  'A\,y^z^\\s  'A  :->^ay.  but  b-i'.t  :n  1  single 
f,,/ .  ,fr  ;»,')!  :if.'l  "/^'r;/?iri;f  that:  First,  no  oil  appliances  wcic 
.i,\      AU'\.    ^'''/fi'!,    'I'ifinjj   a    --run"    of   gas    making  either 


253 

powdered  anthracite  coal  or  bituminous  slack  was  fed  into  the  top  of 
the  generator  through  a  suitable  hopper.  The  product  was  a  blue 
water  gas,  of  310  to  365  heat  units,  or  a  rather  richer  gas  than  the 
ordinary  Lowe  *•  blue  "  gas.  This  gas  was  unpurified,  and  was  sold 
for  fuel  only,  at  fifty  cents  per  i  ,000,  against  the  old  company's  price 
for  illuminating  (coal)  gas  of  $2,  No  incandescent  gas  burner  of 
any  standing  was  then  on  the  market. 

The  enterprise  was  a  flat  failure,  although  it  had  all  the  advantages 
of  novelty,  and  was  persisted  in  for  two  years,  in  one  of  the  most 
thriving  manufacturing  and  residential  cities  of  32,033  populatit  n  in 
the  country.  The  total  number  of  customers  secured  was  but  55. 
After  selling  about  30,000,000  feet  of  fuel  gas,  trying  illuminating  (?) 
gas  and  a  Receiver,  the  franchise  and  plant  were  sold  to  the  United 
Gas  Improvement  Company,  at  the  time  that  that  company  bought 
and  consolidated  the  various  Yonkers  gas  properties. 

No  other  *' Strong"  process  plant  has  since  been  erected  to  my 
knowledge. 

Lynn,  Mass, — The  next  place  to  try  to  sell  fuel  gas  was  Lynn, 
Mass.  (population  55,727).  In  this  city  a  steam  heating  company 
(having  also  a  franchise  for  gas)  styled  the '' Citizens'  Steam  and 
Gas  Light  Company,"  had  built  a  steam  distributing  plant,  which 
had  been  practically  abandoned.  Prof.  T.  S.  C.  Lowe,  L.  P.  Lowe 
and  others  (five  stockholders  in  all)  bought  it  up,  put  in  a  water  gas 
plant  and  commenced  to  distribute  ''fuel  gas,"  November  10,  1883. 
The  capitalization  was  $125,000;  bonds,  $115,000  (assessor's  local 
plant  valuation  was  $20,000).  The  gas  distributed  was  plain, 
^^  blue  "  water  gas,  unpurified,  of  about  300  heat  units.  It  was  sold 
at  50  cents  to  30  cents  per  i,oco  under  both  contract  and  meter  sys- 
tem, for  power  and  heating  purposes  in  the  manufacturing  district 
chiefly,  through  4^  miles  of  main,  about  half  6-inch  and  half  8  inch. 

The  first  send-off  was  quite  successful.  Within  a  few  weeks  an  out- 
put was  reached  of  150,000  to  250,000  feet  daily;  but  this  did  not 
last  long.  Something  was  wrong.  It  dropped  down  to  but  a  fraction 
of  that,  and  no  later  effort  galvanized  the  corpse.  Among  other 
faults,  the  unpurified  gas  gave  off  in  burning  a  strong  odor;  the 
sulphur  in  the  gas,  in  combustion,  also  formed  sulphurous  acid,  and 
attacked  the  iron  of  stoves,  the  valves  of  gas  engines,  etc.,  and 
played  havoc  generally.  Although  purifiers  were  (after  two  years) 
finally  put  in,  the  fate  of  the  scheme  was  doomed.  The  gas  supplied 
didn't  do  the  heating  work  expected,  and  the  public  wouldn't  have 
it.  The  concern  jogged  along,  until,  after  5^  years  of  unprofitable 
existence,  it  gave  up  the  ghost,  in  the  early  part  of  1889.  Small 
wonder,  for  by  the  report  of  the  Massachusetts  Board  of  Gas  Com- 
missioners, we  find  that,  about  1887-88,  for  instance,  for  one  fiscal 
year,  the  taxes  paid,  of  $384  24,  amounted  to  .0581  cents  per  1,000. 
This  showed  total  yearly  sales  of  but  6,613,000  feet.     At  50  cents 
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sumers  (three  of  whom  were  stockholders)  and  to  six  lamp  posts^ 
and  that  the  scheme  "  petered  out  inside  of  six  months."  Certain 
it  is  that  (by  Brown's  Directory)  in  1889  they  were  selling  (illum- 
inating) gas  at  I1.25,  and  that  they  have  done  so  ever  since.  Thus 
was  this  Kentucky  experiment  short-lived  indeed  ! 

Los  Angeles.  CaL — From  somewhat  scant  sources  of  information  I 
gather  that  about  1888  the  '•  I^we  Gas  and  Electric  Company  "  was 
formed  in  this  California  city  (50,395  population)  for  the  supply  of 
fuel  gas,  with  the  usual  advertised  advantages  therefrom  to  accrue  to 
the  public,  with  T.  S.  C.  Ix)we,  President  (who  had  about  that  time 
removed  to  the  Slope),  and  L.  E.  Mosher,  Secretary.  As  this  latter 
gentleman  is  also  recorded  as  Treasurer  of  the  **  Consumers*  (Jas, 
Light,  Heat  and  Power  Company,''  formed  to  sell  ^*  Ix)we  "  fuel  water 
gas  (Brown's  Directory  for  1887),  it  would  appear  that  the  project 
first  contemplated  in  the  Consumers'  Company  had  materialized  in 
the  "  Ix)we  "  Company  in  question.     The  I^we  works  was  erected  in 

1888,  starting  out,  I  understand,  with  the  delivery  of  the  usual  non- 
luminous  blue  gas,  which  basis  lasted  but  a  brief  time,  as,  in  February, 

1889,  I  find  they  were  delivering  an  illuminating  gas  in  direct  com- 
petition with  the  old  Ix)s  Angeles  Cas  Company  (selling  at  $2.50) 
with  all  the  accompaniments  of  a  bitter  gas  war.  The  fight  lasted 
until  December.  1889,  at  which  time  the  companies  came  together 
and  reorganized  as  the  **  Los  Angeles  Lighting  Company." 

It  is  a  good  opinion  that  the  fuel  gas  plea  was  but  a  means  to  the 
end  of  a  ^*  strike  "  upon  the  old  company,  and  that  it  served  its  pur- 
pose. Of  the  Los  Angeles  project  General  Hickenlooper  has  said,  in 
that  vigorous  language  that  he  can  upon  occasions  use  so  well.  'Tt 
was  built,  ^  busted  '  and  turned  into  a  purely  illuminating  gas  com- 
pany, all  within  a  period  of  about  six  months." 

The  present  president  of  the  I^s  Angeles  Company  confirms  the 
fact  of  this  fuel  gas  failure,  in  advising  me  that  the  effort  to  manufac- 
ture and  distribute  fuel  gas  was  unsuccessful. 

Omaha^  Neb. — In  1887-88  the  Gas  Company  at  Omaha  (popula- 
tion 140,452)  was  also  raided,  under  the  guise  of  fuel  gas,  by  parties 
who  had  just  built  an  illuminating  works  at  Council  Bluffs,  across  the 
river.  The  '•  Nebraska  and  Kansas  Gas  and  Heating  Company," 
capital  $500,000,  bonds  $300,000.  secured  a  franchise  calling  for 
two  sets  of  mains,  fuel  gas  at  75  cents,  and  illuminating  at  $1.35.. 
The  old  company's  price  then  was  $2  for  illuminating  water  gas. 

The  newcomers  secured  Boyd's  old  packing  house  in  the  slock 
yards  district  for  their  plant,  constructed  two  sets  of  Ix)we  apparatus 
of  the  Boeklen  form  from  old  lard  vessels,  put  in  a  15,000  foot  holder, 
a  10  feet  by  10  feet  purifying  box,  and  possibly  i^  miles  of  6-in(  h 
and  4-inch  mains.  A  good  estimate  puts  their  outlay  at  $35,000. 
The  Boeklen  apparatus  consisted  of  a  water  gas  generator  working 
with  a  single  superheater  shell,  the  latter  having,  however,  a  vertical 
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The  gas  was  made  by  the  I^oomis  process  (about  that  time  rising  to 
prominence),  of  the  blue,  or  fuel,  variety.  By  definite  analysis  a 
sample  shows  307  heat  units.  While  it  has  been  sold  at  50  cents,  the 
general  present  rate  seems  to  be  30  cents.  In  1891  there  were  25 
public  consumers.  In  June,  1896,  there  were  but  12  such  consu- 
mers, and  the  annual  output  to  the  public  was  then  about  1,500.000. 
an  average  of  about  4,100  feet  per  day.  After  7  years'  operation 
this  cannot  be  said  to  be  such  a  brilliant  record  of  success  as  to  give 
much  comfort  to  the  advocates  of  commercial  fuel  gas. 

Akron,  Ohio. —  I  he  first  commercial  tffort  of  moment,  however, 
on  fuel  gas  of  the  Loomis  variety  was  made  by  the  Akron  Light,  Heat 
and  Power  Company,  organized  about  1889,  and  starting  up  its 
works  about  May,  1890.  The  promoters  and  organizers,  principally 
from  out  of  town,  were  Burdett  Loomis.  Gordon  W.  Lloyd,  O.  N. 
Guildlin,  F.  E.  Schumacher,  etc.  The  works  (well  built  and  ca|)a- 
cious,  and  evidently  designed  by  ils  projectors  to  be  ecjual  to  sup- 
plying all  the  gas  in  Akron,  should  events  shape  that  way)  were  said 
to  have  cost  with  seven  or  eight  miles  of  main,  about  $165,000. 
The  capitalization  was  $200,000;  bonds,  $147,000.  The  Loomis 
producers  were  used,  and  the  g^s  was  purified  by  oxide  of  iron.  It 
had  a  perceptible  and  sufficient  odor,  and  was  sold  for  fuel  and  for 
light,  with  Welsbach  lights  on  a  graded  scale,  at  from  50  to  30  cents 
per  1,000.     The  old  company's  price  for  coal  gas  was  $1.40. 

The  Akron  scheme  lasted  scarcely  over  a  year.  The  gas  was  found 
to  be  not  economical.  The  company  reached  a  reported  output  of 
anywhere  from  50  000  or  60,000  feet  to  125,000  feet  per  day,  maxi- 
mum send  out,  on  some  250  to  300  consumers :  but  it  could  neither 
hold  these  consumers  nor  get  new  ones,  and  it  wound  up  by  buying  out 
the  old  illuminating  gas  company's  works  and  shutting  down  its  own, 
although  the  latter  was  much  the  finer  plant  of  the  two.  A  much- 
vaunted  feature  of  the  Akron  fuel-gas  scheme  was  the  supplying  of 
producer-gas  to  potteries,  for  kiln  work,  etc.  The  gas  works  were 
located  within  a  few  hundred  feet  of  the  pottery  works  with  that  end 
in  view.  Trial  was  made,  and  the  pottery  business  scheme  proved  a 
dismal  failure,  not  only  producing  no  income  whatever  for  the  fuel 
gas  company  by  working  economically,  but  failing  even  to  satisfac- 
torily work  at  all. 

The  Akron  case  was  a  prominent  and  flat  fuel  gas  failure.  With  a 
fine  works  in  one  of  the  best  Ohio  cities,  having  27,601  population, 
aggressive  management,  against  the  "conservative"  ditto  of  the  old 
company,  cheap  coals,  tlie  Welsbach  burner  then  available,  the  expe- 
rience of  other  fuel-gas  efforts  to  go  by,  and  other  factors  of  success, 
it  should,  in  a  year's  trial,  have  proved  such  "  if  it  was  in  the  wood  :" 
but  it  was  not.  It  proved  to  be  the  old,  old  story  of  the  camel  get- 
ting his  head  in  the  tent,  under  the  plea  of  fuel  gas,  and  winding  up 
with  his  whole  carcass  inside  (and  the  owner  out),  carrying  on  the 
old  company's  illuminating  gas  business  only. 
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Centervilie^  Iowa, — The  promoters  of  the  Loomis  process  induced 
a  good  many  people  to  believe  in  the  alleged  success  of  fuel  gas, 
along  about  1890  and  1891,  and,  still  belter,  to  buy  works  of  .thtim 
with  all  the  patent  rights  attached.  A6d  so,  in  1890,  in  Centerville, 
Iowa,  we  find  an  instance  of  it  in  the  gas  company  organized  by 
John  Hunt  and  local  citizens  in  this  little  town  of  3,668  inhabitants 
that  had  never  known  any  kind  of  gas.  It  bravely  started  off  under 
the  caption  of  the  *'  Centerville,  Light,  Heat  and  Power  Company  " 
to  distribute  fuel  gas.  The  plant  cost  f  20,000.  It  was  stocked  for 
535)000.  There  were  no  bonds.  The  process  was  the  Loomis,  and 
the  gas  (similar  to  that  made  at  Akron,  Tacony,  etc.)  was  sold  for 
90  cents  per  1,000  for  light  (with  Welsbach  lights),  and  75  cents  for 
fuel.  For  one  year,  two  years,  three  years  did  the  company  stick  at 
it  before  giving  it  up.  They  had  bought  the  ''  process/'  and  they 
genuinely  tried  to  get  a  return  out  of  it.  In  all  this  time  they  secured 
but  one  hundred  customers  all  told,  and  sent  out  at  the  highest  but 
15,000  feet  per  day.  Numerous  reasons  entered  into  the  failure: 
continued  financial  ones  were  the  chief  and  sufficient.  They  turned 
to  the  making  of  regular  illuminating  gas,  and  have  continued  that 
ever  since. 

Rapid  City^  S.  D. — Another  case  of  local  stockholders  of  a  gas 
company  (formed  to  supply  gas  in  a  town  not  previously  having  had 
gas)  being  led  to  believe  that  the  supplying  of  fuel  gas  would  be  a 
pro^table  venture  occurred  at  Rapid  City,  S  D. — population,  2,138. 
The  company  was  the  Rapid  City  Gas  Company— capital  stock, 
$200,000;  bonds,  $60,000;  organized  about  1890.  It  put  in  a 
Loomis  plant,  and  started  out  to  deliver  fuel  gas  with  the  use  then  of 
the  Fahnehjelm  burner,  and  later  the  Welsbach,  for  lighting  pur- 
poses. The  details  of  price,  extent  of  business,  etc  ,  I  know  not : 
nor  are  they  especially  material.  In  1894  the  property  was  sold  to 
other  interests,  and  (in  1896-97)  the  present  owners  are  arranging 
to  drop  fuel  gas  and  substitute  a  standard  illuminating  gas.  If  fuel 
gas  had  been  successful,  would  this  be  contemplated? 

Ottunnva^  Iowa, — Fuel  gas  was  tried  in  this  town  once,  and  while 
it  obviously  was  a  failure,  from  it  having  since  been  abandoned,  I 
have  been  unable  to  get  much  detail  of  the  circumstances. 

The  company  was  and  is  the  Ottumwa  Gas  Light.  Heat  and  Power 
("onipany  ;  capital,  $100,000  A  Ix)omis  plant  was  put  in,  probably 
about  the  time  that  the  Loomis  plants  were  started  in  Centerville, 
Rapid  City,  etc.,  just  mentioned — along  about  1889  or  1890.  There 
have  evidently  been  two  sets  of  mains  in  Ottumwa;  for  about  1894, 
for  instance,  the  output  of  fuel  gas  was  5,700,000,  and  of  coal  gas 
4,500,000. 

I  understand  that  the  former  was  served  chiefly  to  the  business  dis- 
trict and  the  latter  to  the  residential  and  outlying  districts.  Brown's 
Directory  for  1894  reports  prices  in  1893:  coal  gas,  18  candle  power. 
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$2;  fuel  gas,  $i.  The  latter  was  used  for  light  with  aid  of  the 
Fahnehjehlm,  and  later  the  Welsbach  burner,  and  was  said  to  have 
had  an  odor  given  it  by  passing  through  a  layer  of  foul  lime  in  the 
purifiers. 

In  a  letter  dated  May  27,  1895,  by  a  friend  who  had  then  visited 
the  works,  I  am  advised  that  the  Loomis  generator  had  been  shut 
down  '*  permanently/'  and  that  coal  gas  alone  was  being  sold.  Thus 
is  the  tally  increased  by  one.  The  population  of  Ottumwa  is  14,001. 
Jackson^  Mich, — The  most  conspicuously  advertised  fuel  gas  ''suc- 
cess*' in  this  country,  and,  therefore,  the  most  conspicuous  failure, 
at  the  time  of  its  later  collapse,  was  at  Jackson,  Michigan  (popula- 
tion 20,798),  and  the  consideiation  of  this  place  brings  to  our  notice 
the  first  of  several  prominent  efforts  to  make  fuel  gas  go,  upon  what 
was  known  as  the  Evans-Fahnehjelm  plan.  The  owners  of  the  United 
States  patent  rights  for  the  Fahnehjelm  incandescent  gas  burner,  de- 
siring to  make  a  commercial  demonstration  of  its  merits,  acquired,  in 
1887,  the  Jackson  National  Gas  Light  and  Fuel  Company  (capital 
^50,000,  at  the  start,  and  afterwards  increased  to  $250,000),  which 
had  been  a  competing  gas  company  to  the  existing  illuminating  com- 
pany. They  installed  the  ''  Evans  process,"  which  consisted  of 
plain  water  gas  generators,  located  in  front  of  coal  gas  benches. 
Coal  gas  was  made  in  the  latter,  and  the  hot  coke  raked  into  the 
former,  in  which  blue  water  gas  was  made.  The  two  gases  were  led 
off  and  mixed,  the  water  gas  diluting  the  coal  gas  down  to  about  (it 
is  said)  400  heat  units.  The  gas,  purified  by  oxide,  was  first  sold  at 
$1,  but  shortly  reduced  to  50,  40  and  30  cents.  The  Fahnehjelm 
burners,  used  for  light  at  a  price  of  3  cents,  burning  5  feet  per  hour, 
and  with  a  life  of  100  hours,  increased  the  cost  about  7  cents  per 
1,000,  and  gave  a  bluish-white  light  of  20  to  22  candle  power.  They 
consisted  of  two  rows  of  magnesia  needles,  about  ^  inch  diameter, 
suspended  over  the  gas  tip  in  such  way  as  to  become  incandescent 
when  in  use. 

In  1889,  about  a  year  and  a  half  after  starting  up,  C.  H.  Evans, 
manager  of  the  company,  read  a  paper  before  the  Ohio  Association, 
stating  that  the  plant  then  represented  some  $150,000 ;  that  they  had 
1 1  miles  of  mains,  500  customers,  4,000  Fahnehjelm  burners  in  use, 
and  an  output  that  had  reached  a  daily  maximum  of  300,000.  The 
prediction  was  made  that  "the  general  adoption  of  fuel  gas  was  sure 
to  come."  A  good  many  gas  men  dropped  in  to  see  that  for  which 
so  much  was  claimed,  and  the  hotel  registers  in  Jackson  were  also 
well  laden  with  the  names  of  aldermen  from  other  cities,  who,  having 
the  power  of  franchise  grants  in  their  control,  were  philanthropically 
brought  there  to  see  for  themselves  the  beauty  of  fuel  gas.  The  apex 
was  reached  of  1,000  consumers  and  400,000  daily  output.  Note 
now  the  outcome.  First,  the  old  coal  gas  company,  which  had  been 
selling  gas  at- $2,  succumbed  to  the  opposition,  selling  out  its  $200,- 
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Ckicaga,  Ulimsis. — ^The  owneis  of  the  FahBehjefan  patents,  shortly 
after  the  Jackson  enterprise,  inangniated  in  Chicago  what  has  been 
hj  far  the  largest  <»peration  of  fnel  gas  on  a  commercial  scale  in  the 
conntrj.  The  Matnal  Fuel  Gas  Companr.  in  18S9.  bought  op  a  gas 
franchise  for  the  extensiTe  and  popoloos  district  of  Hyde  Pkrk.  and 
with  a  capital  of  ^500.000  ^>ent  dose  to  that  amoant  upon  an  esEtcn* 
sive  plant.  In  addition  to  the  present  exccntire.  J.  J.  MitcheD,  A. 
C  Bartlett.  3.  W.  Allerton,  J.  Frank  Aldrich.  E.  Bockingham.  F. 
H'.  Peck.  L.  Z.  Leiter,  E.  G.  Keith,  and  other  capable  and  wealthy 
prominent  Chicago  men.  were  identified  with  the  company.  Analyses 
of  the  gas  distributed  showed  about  325  heat  units,  although  400 
were  claimed.  The  form  of  producing  machine  was  new.  The 
Fahnehjelm  generator,  so  called,  resembled  a  Springer  water  gas 
cu|M>la,  with  the  firebrick  or  superheating  chamber  considerably  en- 
larged to  permit  of  also  containing  a  vertical  tapering  retort  in  the 
center.  Soft  coal  fed  in  at  the  top  of  this  retort  was  carbonized  by 
the  heat  of  the  surrounding  superheater  brick.  The  coal  gas  was 
(Inly  led  on.  The  coke  descended  by  gravity  to  the  generator,  and 
was  used  for  making  water  gas.  The  two  gases,  mixed  and  purified, 
formed  the  fuel  gas.  The  whole  construction  was  not  unlike  a  self- 
feeding  anthracite  stove. 

The  start  was  made  in  the  latter  half  of  1890.  and  operations  were 
conducted  upon  a  large  scale.  Fifty  miles  of  main.  3,500  meters 
and  innumerable  Fahnehjelm  burners  were  shortly  put  out.  I  am 
told  that  as  many  as  75.000  of  the  latter  were  used.  One  thousand 
stoves  were  given  away  to  induce  gas  consumption.  In  1891  a  daily 
output  of  600,000  was  reported,  which  was  later  even  doubled.  In 
1893  the  annual  output  of  300,000,000  is  given  in  Brown's  Directory. 
The  price  was  50  cents.  The  old  Chicago  company's  price  for  illum- 
inating gas  was  ^1.50. 

What  was  the  result  of  all  this  also  much  advertised,  ably  pushed, 
and  especially  extensive  trial  of  fuel  gas?  Precisely  the  same  as  in 
smaller  and  all  other  instances — failure,  pure  and  simple.  The  |>rof>o- 
sition  simply  did  now  pay.  for  the  reason  that,  despite  the  volume  of 
business  at  the  low  price  necessary  to  induce  the  public  to  buy.  fuel 
gas  did  not  pay  a  profit  to  the  company;  and  after  three  years,  and 
a  selling  of  700,000.000  cubic  feet,  conclusive  proof  of  this  was  shown 
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by  the  change  to  illuminating  gas  to  ''  protect  the  investment  "  and 
to  get  upon  a  paying  basis.  The  company  has  since  continued  as  one 
of  the  competing  Chicago  illuminating  gas  companies. 

St,  Joseph^  Mo, — In  1890  the  same  Chicago  interests  that  operated 
the  fuel  gas  companies  above,  in  Jackson,  Mich.,  and  Chicago,  to- 
gether with  John  Donovan,  L.  C.  Burns  and  other  local  interests, 
organized  the  St.  Joseph  (Mo.)  Light  and  Fuel  Company,  in  that  city 
of  52,324  people.  •  The  capital  stock  was  $250,000,  and  the  bonds  of 
$250,000  pretty  well  represented  the  cost  of  the  plant,  which  was 
started  up  May  16,  1891.  The  Fahnehjelm  producing  apparatus  was 
again  used,  making  a  blue  gas  of  400  (claimed)  heat  units,  which 
(oxide  purified)  was  sold  at  50  cents  per  1,000,  against  the  old  com- 
pany's price  for  illuminating  gas,  first  of  $1.50  and  later  of  $1.  The 
Fahnehjelm  comb  was  used  for  lighting  purposes,  and  thus  was  a 
third  extensive  trial  on  Fahnehjelm  lines  under  way.  Although  a 
business  touching  700,000  feet  per  day  and  900  customers  was 
worked  up,  the  outcome  was  the  same  as  preceding  efforts.  After 
two  to  three  years  of  fuel  gas  operations,  unsatisfactory  to  both  the 
company  and  the  public,  the  fuel  gas  was  discarded,  straight  illumi- 
nating water  gas  was  substituted,  and  a  bitter  warfare  with  the  exist- 
ing company  started  upon,  which  has  continued  from  that  date  until 
the  present,  when  the  usual  outcome  happens,  viz. :  consolidatioh 
and  double  the  necessary  capitalization,  as  shown  by  this  extract  from 
the  American  Gas  Light  Journal^  for  April  19,  1897: 

**The  protracted  gas  war  at  St.  Joseph,  Mo.,  is  said  to  be  at  an 
end.  The  settlement  was  effected  through  the  purchase  of  the  plants 
and  franchises  of  the  St.  Joseph  Gas  and  Manufacturing  Company  and 
the  St.  Joseph  Light  and  Fuel  Company  by  an  Eastern  syndicate, 
which  will  re-incorporate  under  one  management  the  properties 
named.'* 

Cormvali^  Ontario, — Though  not  a  United  States  point,  fuel  gas 
was  tried  at  this  Canadian  town,  of  some  8,000  population  ;  and,  as 
one  more  clear  instance  of  failure  upon  Fahnehjelm  lines,  may  be 
worth  noting  in  this  review. 

The  owners  of  the  local  gas  company,  previously  operating  upon  a 
Ix)we  illuminating  water  gas  basis,  were  induced  to  buy  the  Fahneh- 
jelm incandescent  gas  burner  rights  and  to  supply  fuel  gas  to  the 
town,  along  about  1889,  when  the  Fahnehjelm  rights  were  first  being 
exploited.  They  did  so,  no  doubt,  thinking  it  would  be  a  successful 
enterprise,  and  for  some  time  they  distributed  a  blue  water  gas  of 
about  300  heat  units  as  a  fuel  gas.  Experience  taught  the  contrary ; 
they  abandoned  it  and  reverted  to  illuminating  water  gas,  with  which 
they  have  continued  ever  since.  Without  knowing  details,  the  fact 
remains  in  regard  to  fuel  gas  that  Cornwall,  Canada,  tried  it  and 
quit  it. 

Fort  Madison^  la, — This  place  (population  7,901)  was  but  a  repe- 


titioD  of  Corowall.  The  oirnen  of  the  Fort  ltf«Hi«n*  Gm  Compuij, 
becoming  daly  impressed  with  the  mnch  advertised  and  vaunted 
meriu  of  the  Fahnehjelm  burner  working  upon  fuel  gas,  aboot  18S9 
bought  the  **  rights"  for  Fort  Madison,  ceased  making  the  iDnmi- 
nating  gas  that  they  had  been  previously  making  in  a  Lowe  or  danger 
water  gas  generator,  and  duly  started  in  to  deliver  a.Uae,  300  heal 
unit,  ^^  fuel  gas."  They,  too,  were  led  to  sincerely  believe  that  the 
change  would  pay,  and  that  fuel  gas  was  what  the  paUic  wanted.  Six 
or  eight  months'  expensive  experience  evidently  disabused  all  such 
beliefs,  for  within  a  year  we  find  them  back  to  illuminating  gas- 
Again  had  *^fuel  gas"  been  tried,  and  again  had  it  been  found 
wanting. 

Grand  Rapids^  Michigan, — ^There  have  been  two  nominal  attempts 
to  sell  fuel  gas  in  Grand  Rapids  (population,  60,278),  that  at  least 
reached  the  dignity  of  apparatus  being  erected.  They  were  perfect 
fizzles  and  almost  unworthy  of  senous  consideration.  Yet  they  are  so 
typical  of  the  constantly  cropping  up  instances  of  fuel  gas  schemes, 
in  which  the  prime  purpose  is  to  sell  stock  and  state  rights,  upon 
show  plants  of  processes  of  dubious  or  indifferent  worth,  that  I  will 
recount  their  brief  history. 

The  Michigan  Fuel  Company,  a  concern  hailing  from  Chicago, 
struck  Grand  Rapids,  about  June,  1891,  and  a  year  later  started  up 
a  plant  claimed  to  have  cost  Si 5. 000.  The  capital  stock  was  placed 
at  the  modest  sum  of  {2 ,000,000.  The  promoters  were  L.  Armison, 
J.  F.  Thompson  and  A.  M.  Smith,  of  Chicago;  J.  A.  Barkey,  G.  A. 
Johnson  and  M.  Boorham,  of  Grand  Rapids.  The  process  was  the 
notorious  **  Hall  "  (an  outgrowth  of  the  '•  Proctor"),  which  so-called 
process,  as  you  may  know,  has  been  exploited  around  the  West  for 
sour;  years.  The  machine  consists  of  a  generator  with  adjacent 
chimbers,  through  which  air  is  blown,  in  a  continuous  process.  Oil 
is  added,  and  a  little  heat  is  used  for  propriety's  sake,  and  the  amount 
of  '*  gas  **  made  is  in  direct  proportion  to  the  speed  and  efficiency  of 
the  blower  I  Some  steam  is  introduced  which  is  decomposed  at  a 
temperature  of  800  by  the  action  of  a ''new  (electric)  chemical," 
opportunely  invented  by  Miss  Proctor.  While  standing  (July  23, 
1 891)  near  the  '*  electrode  chamber  "  of  one  of  these  outfits,  erected  in 
Chicago,  I  was  gravely  cautioned  to  stand  back,  lest  my  watch  should 
be  affected.  It  goes  without  saying  almost  that  the  gas  (a  greased 
producer  gas)  was  claimed  to  be  •' equal  to  natural  gas*'  in  heating 
effect,  and  the  cost  2\  cents  per  i.ooo. 

In  (xrand  Rapids  they  located  alongside  the  Grand  Rapids  Electric 
Light  and  Power  Company,  and  fed  gas  to  that  Company's  boilers, 
their  one  customer  and  their  landlord:  **Thev  were  able  to  main- 
tain  steam  after  the  pre.ssure  was  once  raised,  provided  no  steam  was 
taken  from  the  boiler.  This  was  hardly  the  result  anticipated." 
Further  trial  did  not  change  the  results.     They  never  distributed  gas 
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beyond  the  above.     The  plant  was  levied  upon  for  rent.     They  had 
no  ordinance  and  no  mains. 

About  a  year  later,  or  in  1893,  the  next  scheme  came  around. 
The  ''  U.  S  Heat  and  Power  Company,**  of  Philadelphia,  promoted 
by  Arthur  Kitson,  one  Longstreet  of  Philadelphia,  and  a  man  by  the 
name  of  Coverdale  from  Cincinnati,  and  J.  A.  Berkley  and  A.  J. 
Porter  of  Grand  Rapids,  put  in  a  claimed  $7,000  plant  of  the  Kilson 
process.  The  Kitson  scheme  contemplated  the  distribution  of  a 
cheaply  made  producer  gas,  of  150  or  160  heat  units,  in  each  city 
block  from  a  small  separate  plant,  say,  in  a  basement  in  each  block, 
thus  working  independently  of  holders,  street  mains  and  franchises, 
a  very  simplifying  and  delightful  proposition.  A  detail  of  the  plan 
may  be  found  in  i\ie  Jourptai  of  the  Franklin  Institute^  for  December, 
1891,  entitled  '*  Fuel  Gas,**  by  Arthur  Kitson. 

In  Grand  Rapids  they  failed  to  run  a  7-horse  power  gas  engine ; 
whether  the  fault  of  the  engine  or  the  gas  I  know  not.  Certain  it  is, 
the  scheme  made  no  headway.  No  gas  was  sold  commercially,  no 
customers  were  secured,  all  the  local  backers  lost  money,  and  the 
concern  shut  down.  Three  years  later  the  Grand  Rapids  Gas  Com- 
pany bought  the  $7,000  outfit  for  $200,  probably  to  found  a  museum. 
The  Kitson  enterprise  was  said  to  be  ''  an  effort  to  interest  capital  in 
the  pet  scheme  of  the  age,'*  which  is  another  way  of  referring  to  the 
sale  of  ''state  rights." 

Miiysville,  Ky. — Probably  the  most  flagrant  exploitation  of  worth- 
less gas  patent  or  process  rights,  under  the  philanthropic  guise  of 
fuel  gas,  was  that  centering  at  Maysville  (population,  5,358).  A 
suave  gentleman,  of  the  name  of  W.  H.  Harris,  arrived  there  along 
in  1890  or  1891,  and  showed  wonderful  pov\er  in  interesting  all  hai  ds 
in  the  *'  Harris'*  process.  This  was  to  revolutionize  the  business. 
Gas  better  than  natural  gas,  at  the  trifling  cost  of  3  to  5  cents  per 
1,000,  was  promised.  People  bit  wonderfully.  The  Southern  Fut-l 
Gas  Company  was  first  formed,  also  the  local  "  Maysville  Fuel  Gas 
Company,*'  capital,  $25,000;  bonds,  $15,000.  The  latter  put  in  an 
exhibition  plant  and  three  miles  of  main.  Washington  (D.  C.)  peo- 
ple of  prominence  were  also  later  interested  ;  a  show  plant  was  put 
up  there,  and  the  American  Fuel  Gas  Company  was  formed,  with 
$5,000,000  capital;  also  the  Indiana  Fuel  Gas  Company,  with 
$5,000,000  capital;  also  the  United  Stales  Kuel  Gas  Company,  wiih 
$10,000,000.  Harris*  specialty  was  forming  companies,  and  he  liuly 
was  a  master  hand  at  it.  Even  farmers  from  all  over  that  section  of 
the  Ohio  valley  bought  stock,  and  literally  a  barrel  of  dollars  was  sad 
to  have  been  taken  in.  The  process  made  a  greased  producer  gas, 
having  at  least  a  third  nitrogen,  and  with  no  intrinsic  merit  whatever: 
possibly  20  customers  in  Maysville  took  the  gas  made  at  the  local 
plant  at  40  cents  per  i  ,000.  To  shorten  a  long  story,  that  reads  almost 
like  a  fairy  tale  in   its   momentary  success,  the  bubble  duly  burst. 


Harris  wastowglit  after  by  the  police  im  tkat  amI  flfkcr  ■■ttciSi  mmI 
woaod  ■pinasaoitarioa.  I  cite  the  case  Id  prove  the  poiat  that  the 
innocent  MajariDr  pabiic.  as  mtSk  as  others  bkdy  ihialiag,  m>  <kiM 
to  get  in  on  ^  grond  floor  of  a  pioiwiwil  sncsocsrfal  and  cheap, 
bona  fide,  fad  gas,  were  ainqilj  thimble-rigged  nndcr  that  gane,  in 
one  of  the  rankest  fake  pioceaies  ever  exploited. 

The  above  b  largely  a  condensation  of  extracts  fraos  Gen.  Hickcn« 
looper's  masterly  argument  against  **  Fnel  Gas  in  Cinrinnati,'*  pab« 
lisbed  ID  pamphlet  form,  which  see  for  farther  details.  See  abo  ar 
3-colnnu  expoi^  in  the  Cincinnati  £mfminer  for  December  ii  or 
12,  1894. 

B0st0n^  Mass. — Several  bona  fide  efforts,  however  entirely  free 
from  any  taint  of  opposition  company  or  patent  r^hts  sMtives,  have 
been  made  by  gas  companies  to  &id  out,  by  actnal  trial,  whether  the 
pablic  voold  bay  fuel  gas,  if  afiorded  the  opportnni^.  One  off  the 
first  of  these  was  in  Boston  (population  443,477).  After  oMire  or  less 
agitation,  and  apparent  public  demand  for  fod  gas,  the  Boston  Gas 
light  Company  announced  by  circular  and  advertisement  that,  oomr' 
mencing  November  1,  1890,  the  public  could  buy  all  the  fad  gas  it 
wanted,  at  60  cents  per  1,000  The  Company  had  ample  capital  and 
talent  several  miles  of  duplicate  mains,  plenty  of  producing  plant, 
and  the  particularly  intelligent  community  of  Boston  in  which  to  op- 
erate and  make  a  success  of  the  much  discussed  fnd  gas  problem. 
One  thousand  dollars  worth  of  services  in  advance  were  put  in,  and 
gas  wras  turned  on  into  nine  of  the  principal  streets.  After  several 
months'  operation,  it  was  totally  discontinued,  precisely  one  con- 
sumer (and  he  a  fr^e  one)  having  taken  the  gas.  The  whole  cause 
of  failure  was  through  the  common  sense  realization  of  the  public  that 
fuel  gas  at  60  cents  was  no  cheaper  than  the  rich  illuminating  water 
gas  sold  at  $1  for  fuel  purposes.  The  gas  supplied  was  a  purified , 
odorous  Loomis  blue  ^as.  and  had  an  advance  advertised  beat  unit 
value  of  about  400.  It  would  seem,  therefore,  as  though  the  inten- 
tion was  to  enrich  the  ordinary  Loomis  gas  up  to  that  figure. 

.SV.  Louis.  Mo, — ^The  incessant  talk  of  fuel  gas  and  its  alleged  suc- 
cess, le<l  the  I^clede  Gas  Light  Company,  of  St.  Louis,  to  try  a  com- 
mercial demonstration  of  it.  about  Slay.  1890.  The  circumstances 
there  also  were  especially  propitious  for  success,  the  Company  having 
then  recently  acrjnired  the  disused,  million  dollar  plant,  with  20  miles 
of  mains,  of  the  defunct  **  Gas  Fuel  and  Power  Company.'*  The  en- 
terprise further  was  directed  by  Mr.  Emerson  McMillin.  one  of  the 
foremost  of  fuel  gas  advocates  of  that  time,  and  was  backed  with  the 
resources  of  one  of  the  largest  gas  companies  in  the  country.  The 
gas  was  a  straight  Ix)we  water  g^s  of  about  300  hrat  units,  as  at  Lynn' 
and  Troy ;  but  purified,  I  think.  It  was  sold  first  at  40  cents.  Lack 
of  response  on  the  part  of  the  public  made  the  Gas  Company  offer 
the  inducement  of  a  30  cent  rate.     Yet,  all  told,  only  60  or  80  cus-* 
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tomers  were  secured  in  this  city  of  451,770  people,  and  the  highest 
daily  output  reached  only  30,000  cubic  feet.  After  six  months  the 
trial  was  entirely  abandoned.  It  was  a  genuine  effort  to  ascertain  if 
a  real  demand  for  fuel  gas  existed,  and  to  fill  that  demand  if  it  did. 
The  public,  however,  figured  out  that  the  regular  illuminating  gas  at 
1 1. 2  5  was  more  desirable  and  cheaper  for  fuel  than  the  so- called  fuel 
gas  at  30  or  40  cents.  Those  who  tried  fuel  gas  dropped  off,  until  only 
a  dozen  or  so  were  left  at  the  time  that  the  supply  was  discontinued. 

Des  Moines^  Iowa — About  a  year  later  a  sincere,  actual  trial  of 
fuel  gas  commercially  was  made  by  the  United  Gas  Improvement 
Company  (with  all  that  company's  talent  and  resources  to  insure  suc- 
cess), at  its  works  in  Des  Moines,  a  city  of  50,093  people.  For  local 
reasons  a  franchise  was  secured  for  the  purpose,  separate  from  that 
held  by  the  existing  Capital  City  Gas  Light  Company  for  illuminat- 
ing purposes. 

Lowe  water  gas  was  distributed,  enriched  by  varying  quantities  of 
oil  per  I  000,  for  two  purposes:  First,  to  make  it  safe  by  a  dis- 
tinctive odor;  second,  to  ascertain  by  actual  trial  just  what  grade  of 
fuel  gas  was  necessary  to  meet  the  demand.  It  was  sold  through 
large  new  mains,  laid  for  the  purpose,  at  50  cents  per  1,000,  against 
the  illuminating  gas  at  $1.70.  Qualities  ranging  from  400  to  590 
heat  units  were  supplied  during  the  six  winter  months  of  1891-92. 
A  total  of  about  20  customers  only  was  secured.  The  maximum 
output  was  100,000  feet  per  day;  the  total  7,300,000.  The  attempt 
was  finally  abandoned,  for  the  reasons  that  customers  in  general  did 
not  take  hold  in  any  number,  and  those  who  did,  while  finding  it 
convenient,  found  that  even  the  richest  grade  supplied  cost  them 
much  more  than  coal  for  household  heating  purposes,  and  they  one 
by  one  dropped  out. 

Of  this  trial  of  fuel  gas  commercially,  one  closely  identified  with  it 
writes  me  as  follows : 

'*  We  went  into  this  thing  for  the  purpose  of  determining  in  a  prac- 
tical way  whether  or  not  there  was  anything  to  be  gained  in  the  man- 
ufacture and  distribution  of  fuel  gas,  at  a  time  when  so  much  was 
being  said  and  written  about  the  cheapness  of  fuel  gas ;  and  I  believe 
the  results  of  our  experiments  were  satisfactory — in  demonstrating 
that  there  was  nothing  in  it  except  grief." 

Savannah,  Georgia, — The  United  Gas  Improvement  Company 
also  commercially  tried  fuel  gas  in  Savannah,  Ga.  In  that  Southern 
city  of  43,189  population,  where  not  much,  yet  a  little,  fuel  con- 
stantly at  hand  is  frequently  desirable,  it  would  seem  as  though  a 
fuel  gas  would  be  a  public  convenience  and  salable  if  anywhere.  In 
1890  the  Mutual  Gas  Light  Company  turned  into  a  separate  set  of 
mains  existing  in  the  streets  a  '  blue,**  Lowe  water  gas,  lime-puri- 
fied, and  enriched  by  a  gallon  of  oil  or  so  per  1,000,  to  about  400 
or  425  heat  units,  selling  it  at  50  cents  for  fuel  and  at  90  cents  when 
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;ilh'i  hvr  yraif*  morr,  it  iH  l)Ut  199.     Of  these  meters.  148  are  3-light 
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and  43  are  5-light;  87  stoves  and  2,530  Welsbach  lights  are  reported. 
The  gas  made  the  first  year  of  fuel  gas  was  2,696,000 cubic  feet;  the 
second  year,  3,468,000.  Now,  after  6  years  of  fuel  gas  operation, 
it  is  still  but  3,412,500.  The  leakage  has  varied  from  18  to  29  per  cent. 
Taxes  have  averaged  about  5  cents  per  1,000.  A  small  amount  of 
oil  has  of  late  years  been  used,  probably  to  increase  the  odor,  for 
safety's  sake. 

From  the  Massachusetts  reports  in  question,  we  learn  that,  after 
six  years  of  operation,  the  volume  of  business  is  about  where  it  was 
at  the  start.  The  original  number  of  stockholders,  21,  has  shrunk 
to  10.  Not  an  inch  of  main  pipe  extension  has  been  made  from  the 
original  2  miles  and  1,533  ^^^^*  The  income  barely  meets  expenses, 
and  never  in  the  history  of  the  company  has  a  dividend  been  earned 
or  paid.  It  is  difficult  to  see  what  induces  the  company  to  continue 
in  operation. 

Framingham^  Mass, — The  other  instance  of  existing  operating 
fuel  gas,  of  which  again  we  have  detailed  public  figures,  is  that  of 
the  Framingham  Gas,  Fuel  and  Power  Company,  located  at  South 
Framingham,  Mass.,  and  supplying  a  population,  variously  given  as 
from  6,000  to  10,000,  and  under  conditions  more  normal  than  that 
of  a  summer  resort.  The  company  started  January  13,  1891,  with 
a  capital  of  ^75,000,  and  bonds  of  $75,000.  The  plant,  a  well-built 
one  of  rated  capacity  of  250,000  feet,  comprised  Loomis  generators, 
the  usual  purifiers,  holders,  etc.,  and  about  4J  miles  of  main, 
roughly  divided  into  \  mile  of  lo-inch,  ^  mile  of  8-inch,  i  mile  of 
6-inch  and  2J  miles  of  4-inch.  About  2  miles  have  been  added 
since.  It  is  locally  assessed  for  tax  purposes  at  $42,000.  The  com- 
pany has  been  in  operation  six  years.  At  the  end  of  the  first  half 
year  it  had  made  2,250,000  feet  of  gas.  The  highest  daily  send-out 
was  28.000  feet;  the  lowest  6,000.  It  had  then  126  meters.  The 
next  year  it  made  8,250,000  of  gas ;  37,000  and  9,200  were  the  high 
and  low  daily  sendouts,  and  meters  were  191.  For  the  year  ending 
June  30,  1894,  the  company's  greatest  output  was  reached,  viz.  : 
15,800,000  feet ;  68,000  and  16,000  were  the  highest  and  lowest 
daily  outputs,  respectively.  Meters  then  were  267.  In  the  last 
annual  report,  June  30,  1896,  although  the  meters  in  use  have  in- 
creased to  286,  the  total  gas  made  has  declined  to  13  900,000,  and 
57,000  and  14,000,  respectively.  The  Loomis  gas  distributed  has 
a  claimed  heat  unit  value  of  about  350.  It  is  actually  probably 
nearer  300.  It  is  fairly  odorous,  and  is  purified.  The  first  prices  were 
75  cents  net  for  light ;  60  cents  for  fuel.  On  these  prices  the  average 
return  steadily  declined  (doubtless  as  the  proportion  of  fuel  gas  sold 
for  heating  vs.  lighting  increased)  from  58  to  51.  49  and  48  cents 
per  1,000  for  the  first  four  years,  respectively  A  new  schedule, 
based  upon  quantity  not  the  nature  of  use,  was  then  substituted, 
which  has  raised  the  average  return  to  about  58  or  59  cents  per  i  .000 
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To£  C:t:iiMis  Ga*  CompaoT  boagbt  ap  an  oU  *■"'■»;  fnachae  for 
fsel  gij.  along  aboct  1S94.  aix).  aiKr  more  or  less  delay  and  CBfictinf 
of  New  Vork  capitalists  a  plant  c<»tiDg  ctose  to  ^500,000  was  con- 
atmctcfl  and  pal  in  opciatioii  Aogast.  1S96.  Bonds  to  the  asKMiit  of 
{500.000  aere  issQcd.  likewise  that  amount  of  slock.  Borden  Loomis 
was  the  |ir:r.rip3l  promoter,  and  praciically  all  his  priBcipal associates 
are  non-residents. 

The  ga^.  of  course,  is  the  Ixi  nits.  1  arified  by  iron  oxide,  and  of  a 
'.laimed  heal  unit  value  ol  350.  .Analyses  by  Dr.  Love,  of  New  Vofk, 
show  heat  units  of  IjiiI  300  The  Company  has  been  operating  for 
eiijht  or  nine  months,  and.  according  to  its  own  claims,  has  reached  a 
daily  iiiii|iiit  ol  400.000  to  500.000  cubic  feet,  sold  to  some  rso  or 
175  (iiNtorners.  The  advertised  price  i-  25  to  40  cents  per  r.ooo, 
bill  then-  ih  Imt  little  doubt  hut  that  on  some  coDtracIs  with  coDSumera 
(if  itnport;iiire.  a  price  as  low  as  lij  or  15  cents  has  been  made  The 
ohi  Company's  price  lor  illuminating  gas  is  J1.15.  In  order  to  rein- 
forte  the  oilur  lor  safety's  sake,  a  chemical  (meicaptan)  and  also  a 
little  oil  have  resjiectively  and  at  various  times  been  used.     So  much 
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ior  some  facts  and  figures ;  now  as  to  results.  Much  effort  has  been 
made  in  Bridgeport  to  make  fuel  gas  do  the  work  claimed  for  it,  and 
to  satisfy  its  users.  Energy,  time  and  considerable  expense  have 
.been  put  in  by  the  Gas  Company  in  experiments,  constructing,  fur- 
naces, etc.  The  detail  of  this  need  not  be  gone  into.  Again  has  fuel 
gas  not  been  a  success,  and  by  the  testimony  of  Burdett  Loomis,  the 
principal  promoter,  who  stated  in  a  public  legislative  hearing  that 
ihey  were  losing  money,  and  who,  on  behalf  of  the  Company,  was 
ihtxt  petitioning  the  Legislature  for  an  amendment  in  their  franchise 
Jo  permit  them  to  make  illuminating  gas. 

Granting  such  permission  would  put  their  half-million  dollar  works 
in  full-fledged  opposition  to  the  present  illuminating  Gas  Company. 
Thus  even  again,  and  in  the  short  space  of  but  eight  months — is  the 
old  promoter's  plea  of  fuel-gas-because  the-public-wants-it — reshap- 
ing into  an  almost  certain  competition  and  then  consolidation  with 
the  old  Company  on  an  illuminating  gas  basis,  with  a  probable 
trebled  capitalization  on  which  the  public  as  usual  will  have  to  "  pay 
the  freight.'* 

SUMMARY. 

The  above  is  the  record  of  practically  all  the  enterprises  to  dis- 
tribute fuel  gas  commercially  that  have  taken  shape  in  the  United 
States.     Let  us  summarize. 

In  1 6  years,  from  Yonkers  in  1880  to  Bridgeport  in  1896,  27  trials 
have  been  made.  Of  these  22  have  utterly  collapsed,  and  of  the 
other  5,  two  (Bridgeport  and  Rapid  City)  are  trying  to  get  out  of  the 
•fuel  gas  business,  and  three  (Framingham,  Cottage  City  and  Tacony) 
after  6  years'  operation  each,  now  show  less  output  or  fewer  cus- 
tomers than  before,  and  never  a  dollar  of  earnings  returned  to  stock- 
holders from  commercial  fuel  gas  sales. 

Of  the  27  trials,  5  (Boston,  St.  Louis,  Des  Moines,  Savannah  and 
Louisville)  were  experiments  by  the  regular  illuminating  gas  com- 
panies, leaving  22  undertakings  by  new  companies.  Fourteen  of 
these  22  were  in  cities  already  served  with  illuminating  gas;  and 
although  the  promoters  would,  of  course,  never  admit  it,  it  is  never- 
theless good  opinion,  by  those  particularly  qualified  to  know,  that 
most  of  these  14 — or  10  to  be  specific — while  ostensibly  fuel  gas  pro- 
jects, were  in  reality  raids  upon  the  existing  gas  companies,  with  the 
object  of  either  securing  part  of  their  business  or  being  bought  off. 

The  fact  was  never  lost  sight  of  that  at  the  proper  time  a  small  out- 
lay would  convert  the  fuel  gas  works  into  a  full  blown  illuminating 
city  gas  works.  History  records  that  6  of  these  10  were  successful,  a 
consolidation  of  the  competing  interests  finally  occurring,  with  the 
usual  additional  and  unnecessary  capitalization  resulting.  Even  so, 
however,  the  opportunity  none  the  less  existed  and  was  utilized  in 
each  of  these  cases  for  finding  out  just  what  degree  of  commercial 
«uccess  attached  to  the  fuel  gas  proposition. 
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Out  of  the  ai  new  fuel  gas  compiniet  ituted — ttiil  ilisregariJing 
for  the  moment  the  motive  of  organiution — 14  have  either  changed 
to  illuininatiag  gas  or  waut  to.  Framingham,  Cottage  Ciiy  and  Tacony 
are  fiascos,  as  fai  as  commercial  aaccess  goes,  and  Ihe  balance  are 
totally  out  of  existence. 

Of  the  23  efforts  herein  described,  14  can  be  said  to  be  genuine 
attempts  to  meet  an  apparent  demand  for  fuel  gas,  being  in  the  main 
free  from  any  taint  of  ulterior  or  patent  right  motive,  vix.  :  Boston, 
St.  Louis,  Savannah,  Des  Moinea,  Louisville,  FramiDgbam,  Belkvue, 
Rapid  City,  Cornwall,  Cottage  City,  Ottumwa,  Ceoieiville.  Tacouy 
and  Fort  Madiaon.  Of  these  attempts  all  have  been  abandoned,  ex- 
cepting Cottage  City,  Framingham  and  Tacony;  the  first  two  ol 
which  I  have  already  commented  upon,  and  the  laat  of  which,  as  ex- 
plained, is  but  a  side  issue  to  a  factory  plant. 

Of  the  fuel  gas  efforts  noted,  four  (Framingham,  Btllcvue.  Rapid 
City  and  Centerville)  were  in  totrns  never  having  had  other  gas.  ihu» 
preventing  the  companion  by  the  citizens  of  the  heating  value  of  fuel 
versus  illuminating  gas.  This  factor  of  advantage,  however,  in.-ide 
no  difference  in  the  ultimate  result. 

Bearing  in  mind  that  Rapid  City  and  Bridgeport  are  trying  to.  and 
probably  will,  get  out  of  fuel  gas,  and  that  I'acony  is  not  a  city  plant 
as  ordinarily  understood,  practically  the  only  companies  in  the  busi- 
ness to-day,  so-to-apeak,  are  Framingham  and  Cottage  City.  ThiSf 
then,  makes  these  figures  of  interest. 

There  are  about  951  gas  companies  in  the  United  States. 
yet  sticking  to  fuel  gas  constitute  l)ut  i-47Sth  part  of  the  gas  rom- 
panies  in  the  country.  The  total  popntalion  served  by  United  Slate* 
gas  rompanies  is  about  23,000,000.  That  portion  served  with  fuel 
gas  does  not  equal  i-ioth  of  t  per  cent,  of  it.  The  total  gas  output 
in  Ihe  country  is  reckoned  at  60.000,000,000  of  feet  annually.  The 
fuel  gas  delivered  is  less  than  zo. 000, 000,  01  less  than  i-3oooth  part 
of  the  nhole.  The  capital  invested  in  the  gas  business  of  the  country 
is  computed  to  be  about  {450,000,000.  The  fuel  gas  portion  of  it 
does  not  exceed  5ioo,ooo,  or  i-450oih  of  the  whole.  In  other  words, 
after  16  years'  trial  of  fuel  gas,  and  nearly  a  score  and  a  h:ilf  of 
efforts,  the  volume  of  business  and  the  proportion  of  gas  capital  in- 
vested in  the  fuel  gas  end  of  the  gas  industry,  are  microscopical — 
infinilesimiil,  almost. 

If  fuel  ga»  could  be  madt;  and  sold  at  a  profit,  satisfactorily  alike 
to  b'>ih  thi;  public  and  ihe  sellers,  would  Ihe  showing  be  as  alove? 
If  Framingham  is  a  success,  why  is  it  not  repeated?  1  here  are  town* 
a  plenty.  If  Bridgeport  is  a  success,  why  is  ii  petiiioning  to  be 
allowed  to  makt'  illuminating  gas?  If  such  interests  as  the  Unitrtf 
Gas  Improvemenl  Company,  the  Boston  das  Light  (.ompany,  the 
St.  I.ouii  gas  people,  and  others,  were  unable  to  solve  the  problem.  i» 
there  likelihood  of  others  succeeding,  with  no  essential  change  in  ihe 
conililion? 
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If  I  he  iMe  !or:::er  :  ro:r.o:cT>  o:  :hc  Kjhr.eh;ei!r.  ii^teresis.  who  in 
their  Chicago  works  alone  <oM  :v.ore  :v.e!  jTjs  ihar.  a!I  ihe  v>thers 
who  ha\e  tried  i:  i u:  lo^eiher.  have,  after  >i\  vear**  trial  ai  three 
points,  triven  :;  .::.■.  what  warrar.:  i>  there  for  ass'jrtTiUji:  success  by 
other?,  with  no  new  :  ro\-e>s  or  f.Kts  of  ativ  mo:r.en:  wh,ite\er  u:on 
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which  to  J  red  let  a  lii  ire  rent  o"tvon:e? 

The  hard  fact  at  j^resent  i>  thai  the  most  iRteliiceni  nvlr.ds,  the 
most  >«:ientinc  engineers,  and  the  best  business  niana^iers  :n  the  cis 
business  of  the  rountry  ha\e  tried  to  make  a  success  of  fuel  cas.  and 
have  given  it  uj-  for  the  ;  resent,  or  under  j-resent  conditiv^ns.  The 
records  show  that,  since  the  numerou>  trials  an^^and  iSoo^and  iSoi. 
and  the  later  resi-ective  failure  of  the  same,  no  new  fue!  ^a>  :rv^*ects 
fcave  been  started,  excej-tinji  the  Bridgeport  Com:  any :  and  that 
Comj.any  before  .i  year's  time  has  rolled  around  is  already  asking  to 
sell  illuminating  gn>  in  oj'josition  to  the  old  company,  and  thereby 
raising  a  world  oi  ••'.;e>tiL>n  as  to  its  original  n^otive. 

It  is  idle  to  jirolong  the  wake  over  a  corpse.  In  15  states,  irvmi 
New  Enijland  to  California,  from  Canada  to  Siivannah,  in  the  la r*: est 
of  cities  ami  the  smallest  of  towns,  under  favoralOe  conditions  of  one 
sort  and  umier  favorable  conditions  oi  another  sort,  with  |»rices  v^f  all 
sorts,  and  w  ith  j»rof  esses  of  all  sons,  and  backed  by  the  zeal  of  en- 
thusiasts or  the  greed  of  promoters,  fuel  gas  has  been  tried,  and  with 
this  result: 

As  a  vehicle  for  raiding  existing  illuminating  gas  companies  it  is 
apparently  literally  an  ••  everlasting  good  thing.**  for  its  use  for  that 
puqjose  is  far  from  done  with.  For  the  exploitation  oi  worthless  pro- 
cess rights,  it  is  better  than  gold  bricks  or  green  g<.x>ds :  but  as  some- 
thing to  which  the  public  will  subscribe.  e\en  though  ottered  repeated 
opportunities,  or  as  something  that  will  pay  business  men  to  under- 
take, commenial  fuel  gas  so  far  has  been  an  uni|uali!icvl.  unmitigated, 
complete  failure.      W  hy? 

It  makes  but  little  difierence  (unless  it  be  to  the  peace  of  mind  of 
his  descendents)  whether  a  man  be  hanged  by  the  State,  commits 
hara-kiri  in  Ia]^an.  or  dies  peacefully  in  his  bed.  The  main,  n^t  re- 
sult is  the  same.  Ijkewi>e.  it  is  unnecessarv  lo  i^o  into  the  details  v»f 
the  failure  of  the  fuel  gas  ].roiects  herein  recorded,  for  the  reason  that 
one  great,  main  reason  has  been  a  univer>al  cause  oi  failure,  in  com- 
parison with  which  other  factors  hase  been  but  inci«lenlal.  That 
reason  is  this : 

Heat  in  ^as  form  hits  not  as  a  -<ihoi*  btfn  si  /./  atix  chcapei  :•':  tiw 
shape  of  **  fuel  gas  *'  ///(/;/  alrcaJx  scLi  in  the  sha^c  cf  tl!  w; ;/;»//;'■;,• 
gas:  and.  thetf/rre,  the  fnhlu-  has  tren  /..-  ///.v    .^7. 

A  heat  unit  is  that  intangible,  yet  detinite.  con^eiNablc  ^piantiiy 
pf  heat  that  will  raise  the  temperature  oi  a  pound  i>i  water  one  degree 
Fahrenheit.  A  gas  that  by  chemical  aiialysi>  of  ii>  consiiiucnis  is 
found  to  have  a  value  of  6^o  heat  units,  is  twice  as  ••  siroui;  *'  ( ^o  to 


speak)  in  heatiiig  vmbie  as  one  in  which  an  analjsiB  shows 
ads  olbnt  525  heat  ante.  The  pohJic,  in  pnarlii  aly  cycijp  town  and 
city  in  the  Union,  abcad j  is  lenred  with  JMnmnaiing  guei,  pcMfaUly 
available  lor  fnd,  nnging  bom  625  to  750  heat  nmli  in  vatae,  such 
'gases  being  fold  noooiding  to  varioos  local  conditions  hi  faoin  $1  to 
f  I.50.  $1.75.  or  at  $2  per  1,000. 

The  **  fuel  gaics  "  oflered,  wUe  apparendj  dieaper,  being  sold  at 
30«  50.  75  or  90  centi  per  1000  as  a  role,  have  had  a  nunge  of  heat- 
ing vaiae.  however,  of  but  300,  325  or  400  heat  nnilk  Of  what 
econoinj  and  advantage  aie  inch  then,  even  if  offered  at  half  the  price 
of  illuminating  gas,  if  thej  average  bat  half  as  good?  Wherein  is  the 
customer  better  off,  if  he  has  to  me  and  pay  for  twice  as  much  to  do 
a  certain  amount  of  heating  work?  And  therein  lies  the  whole  story. 
Fuel  gas,  while  cheaper  per  1000  than  *^  city  gas,"  is  proportionately 
low  in  relative  efllciaicy.  and  the  pabHc  is  no  better  off.  As  numer- 
ous trials  above  recorded  show,  die  pnUic  use  it  at  the  first  send  off 
of  a  new  and  mucUy  advertised  enterprise,  but  experience  soon  shows 
the  Islets  and  cnstomeis  drop  ont,  preferring  illuininating  gas,  which 
not  only  has  a  quicker  headng  c^ect,  but  the  added  convenience  of 
giving  light  from  the  same  set  of  pipes  without  the  intervention  of 
special  bumera.  An  additional  reason  of  uhunate  failure  (as  the 
record  shows)  is  that  no  fud  gas  company,  sdHng  fuel  gas  at  prices 
necessary  to  make  the  public  buy  it,  has  ever  paid  expenses  or  a 
profit.  This  is  because  while  its  selling  price  is  cut  in  half  oompaicd 
with  city  gas  the  expense  of  operation  is  not.  The  gas  may  cost  a 
little  less  to  make,  but  it  costs  as  much  to  distribute;  and  the  works, 
holders,  mains,  senices.  meters,  etc..  must  be  larger  than  those 
necessary  to  deliver  an  equal  supply  of  heat  in  the  same  time  by 
illuminating  gas.  The  investment  i>er  1000  sold  becomes  excessive. 
For  instance,  the  Bridge]X)rt  fuel  gas  plant  has,  I  am  told,  20-inch, 
24-inch  and  30-inch  piping  around  the  works.  A  plant  for  illuminat- 
ing gas  in  Boston.  St.  I>ouis.  Baltimore,  etc.,  cities  of  several  times 
the  size,  would  have  no  larger  mains.  The  tendency  towards  bad 
accidents,  because  of  the  relatively  less  obvious  odor  compared  with 
illuminating  gas,  has  also  been  a  handicap  not  to  be  overlooked. 
The  failure  of  fuel  gas  has  not  been  because  of  any  particular  process 
em])loyed.  as  against  another,  whether  l^we,  lx)omis.  Fahnehjelm  or 
other.  None  of  these  processes  supplies  a  gas  with  a  high  enough 
heating  value  to  often  equal  or  ever  surpass  the  average  illuminating 
gas  as  a  heating  agent,  at  an  average  of  twice  the  price. 

In  16  years  the  gas  interests  have  not  discovered  how  to  make 
better  fuel  gas  than  has  been  tried,  and  until  some  method  is  dis- 
covered of  making  a  non-illuminating  ••  fuel-gas  "  of  say  twice  the 
heating  value  of  the  fuel  gas  of  the  past,  so  that  it  will  compare  with 
existing  illuminating  gases  in  heating  value,  fuel  gas  will  continue  to 
be  a  failure. 
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A  pound  is  a  pound,  a  yard  is  a  yard,  a  heat  unit  is  a  heat  unit. 
Process  promoters  may  descant  upon  the  superiority  of  their  particular 
process,  upon  the  not  getting  in  practice  all  the  theoretical  heat  of 
illuminating  gas.  upon  relative  flame  temperatures,  etc. ;  but  the  fact 
remains  that  the  general,  practical,  all-around  commercial  value  of  a 
fuel  gas  as  a  heating  agent  in  comparison  with  an  illuminating  gas  is 
mightily  near  the  relative  heat  unit  values  shown  by  analyses. 

Fuel  gas  promoters  should  put  that  fact  in  their  pipes  and  smoke  it. 

Does  not  the  record  conclusively  show  that  so  far  "  fuel  gas  '*  com- 
panies have  not  found  a  way  to  make  even  a  low  heating  value  gas 
and  sell  it  at  a  profit?     What  is  the  moral  of  it  all? 

"  Fuel  gas  **  companies  are  still  being  projected.  A  franchise  at 
this  writing  is  being  sought  at  Cleveland.  Other  points  are  in  view 
by  sundry  promoters.  In  view  of  the  sweeping  record  of  failure  of  all 
of  these  projects  in  the  United  States  (which  record  must  be  within 
the  knowledge  of  fuel  gas  promoters,  and  cannot  be  glossed  over), 
and  in  view  of  the  fact  that  nothing  essentially  new  is  offered  either  as 
to  processes,  methods  or  conditions  upon  which  to  wari-ant  an  ex- 
pectation of  success,  is  not  the  conclusion  inevitable  to  an  unpreju- 
diced mind,  when  promoters  to-day  still  ask  for  fuel  gas  franchises,, 
that  the  real  object  or  expectation  is  not  that  of  success  in  the  delivery 
of  fuel  gas,  but  the  ulterior  one  of  being  bought  off,  or  of  securing 
a  portion  of  the  existing  illuminating  company's  business? 

Having  concluded  the  paper,  Mr.  Shelton  further  added :  I  might 
say  that  since  this  paper  was  written  the  legislature  of  Connecticut 
flatly  refused  to  allow  the  Bridgeport  Citizens'  Company  to  sell  illumi- 
nating gas,  and  by  a  unanimous  vote.  There  was  not  a  single  vote, 
either  in  the  committee  or  in  the  Legislature,  in  favor  of  the  conces- 
sions that  were  asked  for.     (Oreat  applause.) 

DISCUSSION. 

The  President — (Jentlemen,  this  very  able  paper  is  open  for  dis- 
cussion. 

Mr.  Thompson — It  might  be  of  interest  were  I  to  add  a  few  re- 
marks, from  personal  experience,  on  the  experiment  at  St.  Ix)uis. 
The  details  as  given  by  Mr.  Shelton  are  correct.  We  started  in  May, 
1890,  to  supply  gas  of  about  300  heat  units  over  the  mains  of  the  Cias, 
Fuel  and  Power  Company,  and  in  order  to  avoid  any  excessive  ex- 
pense in  construction  to  provide  for  that  experimental  use  of  the  mains 
of  the  Power  Company,  we  employed  a  generator  of  another  plant  of 
the  old  Laclede  works,  and  laid  an  8-inch  connection  to  attach  to  the 
mains,  distant  some  half-mile  away  from  the  laclede  plant.  They 
had  over  200  services  from  these  duplicate  mains  entering  at  different 
houses  along  the  route  through  which  they  passed  the  gas.  We  did 
not  put  in  new  services,  because  we  felt  if  the  project  was  successful 
it  would  be  time  enough  to  install  the  services  as  recjuired.     Of  the 
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200  odd  services,  120  of  the  hoaseholdeiB  ngnified  their  intentioii  of 
using  the  gas.  When  it  came  to  the  scratch  onlj  80  of  them  actnalljr 
took  the  supply.  After  some  four  months  of  supplying  at  40  cents, 
we  reduced  to  30  cents.  At  the  end  <rf  two  months  longer  oor  output 
was  about  20,000  feet  per  day,  of  which  the  lots  was  65  per  cent., 
although  we  figured  our  leakage  was  about  7*10  as  great  per  mile  of 
main  as  in  our  illuminating  gas  pipe.  Early  in  October  I  personally 
dictated  letters  to  the  16  remaining  consumers  notifying  them  we 
would  discontinue  the  experiment  and  reconnect  them  to  the  iUuini- 
nating  gas  mains,  without  further  cost.  The  experience  of  the  con- 
sumers was  that  the  cost  to  them  was  about  the  same  as  when  they 
used  illuminating  gas  in  their  stoves  with  the  Bunsen  bumeis,  but  that 
it  would  not  do  the  work  as  quickly.  Consequently,  it  did  not  satisfy 
them.  One  other  experiment  has  been  tried  that  Mr.  Shelton  does  not 
speak  of  in  his  paper — at  Paris,  111.  There  the  local  Gas  Company 
was  induced  to  purchase  a  plant  of  the  Brazell  type,  which  was  in- 
stalled and  operated  for  some  time.  The  quantity  of  consumption 
was  very  little,  and  after  comparatively  few  weeks  of  operation,  about 
the  only  consumen  left  were  some  dentists  who  used  the  gas  for  heat- 
ing their  gold  fillings.  It  was  then  discontinued,  the  Brazell  generator 
was  thrown  out  in  the  yard,  and  its  place  taken  by  a  Pratt  and  Ryah 
machine,  making  illuminating  water  gas.  After  the  failure  of  the 
Brazell  process,  the  company  started  in  just  as  though  it  were  a  new 
company,  having  to  get  its  customers  all  oyer  again,  with  the  added 
handicap  of  dissatisfaction  on  the  part  of  the  consumers  to  whom  the 
fuel  gas  was  supplied  during  the  time  of  the  Brazell  experiment.  I 
think  there  are  two  or  three  other  places  in  the  United  States  where 
fuel  gas  plants  have  been  erected.  There  are  gentlemen  in  the  room 
who  are  more  familiar  with  the  details,  and  I  will  leave  it  to  them  to 
give  us  the  facts. 

Mr.  Highlands — I  am  almost  sorry  that  Mr.  Shelton  wrote  that 
paper,  for  it  seems  like  demolishing  the  props  of  a  long-cherished 
ambition.  A  gas  man  is  an  exception  who  has  not  long  entertained 
the  idea  that  at  some  time,  in  some  manner,  we  would  be  pKJSsibly 
able  to  obtain  a  very  much  larger  volume  of  business  than  we  now 
have  through  some  fuel  gas  process.  In  looking  over  the  paper  one 
or  two  (juestions  occur  to  me  that  I  would  like  to  ask  Mr.  Shelton  and 
Mr.  Thompson.  Most  of  us  have  an  idea  as  to  what  the  net  cost  per 
1000  feet  of  bringing  up  such  gas  as  the  Boston  or  St.  Ix»uis  Com- 
l^anies  were  sending  out — say  about  390  heat  units,  up  to  about  750 
heat  units — to  such  as  you  manufacture  now.  Suppose  such  hydro- 
carbons had  been  added,  and  that  increased  cost  added  to  the  selling 
])rice  of  the  fuel  gas,  what  would,  in  their  opinion,  have  been  the  re- 
sult of  the  experiments? 

Mr.  Donald  McDonald — I  have  listened  with  very  great  interest 
to  Mr.  Shelton 's  paper.   As  some  of  you  already  know.  I  have  charge 
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of  a  plant  that  sells  gas  for  fuel  only,  and  for  that  reason  my  experi- 
ence may  be  of  some  interest  to  this  Association.   So  far  as  my  inves- 
tigations cover  the  same  ground,  I  would  say  that  Mr.  Shelton  has 
not  stated  one  fact  or  one  conclusion  that  I  do  not  endorse  fully.  The 
man  who  undertakes  to  sell  artificial  gas  to  be  burned  under  a  boiler 
in  place  of  coal  is  either  a  fool  or  a  knave.    If  he  is  a  fool  he  and  his 
money  will  be  soon  parted.     If  he  is  a  knave,  either  his  backers  or 
the  old  gas  company  will  have  tcr  endure  the  pangs  of  parting.     In 
Other  words,  artificial  gas  to  be  sold  for  any  purpose  for  which  coal 
will  do  equally  well  is  necessarily  a  failure.     There  are,  however, 
some  purposes  for  which  coal  will  not  do  equally  well,  and  gas  for 
those  purposes  can  be  sold  at  a  profitable  price.     First  of  all,  there  is 
summer  cooking.     You  all  know  that  artificial  gas,  by  which  I  mean 
coal  gas  or  water  gas,  of  a  good,  high  quality,  is  cheaper  and  better 
than  coal,  if  it  is  sold  at  Si  per  looo.     For  heating  a  bath  room,  or 
for  an  occasional  fire  in  a  parlor,  gas  at  that  price  can  also  be  sold ; 
but  these  two  sources  together  will  not  furnish  an  income  sufficient 
for  a  company  to  live  on.     I  know  that  the  houses  along  your  lines 
cannot  be  depended  upon  for  an  average  of  $3  a  month  for  these  two 
purposes,  and  it  will  take  a  great  deal  of  drumming  and  trouble  to 
get  the  customers,  even  at  that  price  and  to  that  extent.     Another 
class  of  heating,  however,  is  that  of  the  fires  in  early  fall  and  in  late 
spring  in  houses  already  heated  by  furnaces,     (ias  at  60  cents  for 
those  puqjoses  will  be  sold  in  a  volume  which  will  surprise  the  oldest 
gas  men  in  this  room.  Still  another  puipose  is  the  heating  of  bachelor's 
apartments,  rooms  that  are  occupied   night  and   morning,  but  not 
heated  all  day,  for  which  gas  will  have  to  be  sold  still  cheaper,  if  it  is 
to  be  satisfactory  to  the  customer.   There  is  no  ])0ssibility  of  rei)lacing 
coal  for  general  domestic  heating  until  you  sell  a  high  candle  illum- 
inating gas  down  as  low  as  40  cents.    When  you  get  to  that  figure  the 
sales  would  be  so  great  that  none  of  you  would  be  ])repared  to  meet 
it.    Most  of  you  would  not  want  business  at  all  at  that  price,  but  some 
of  you  might  want  it,  and  that  is  why  I  am  talking  to  you.     Even  at 
that  price,  unless  you  prepare  the  ground  carefully,  your  enter])rise 
will  be  a  failure.      Kvery  man  that  puts  the  gas  in  would  throw  it  out 
after  a  few  months'  trial.  They  would  attem])t  to  use  all  sorts  of  crude, 
home-made  fixtures,  and  the  result  would  not  be  satisfactory  to  them, 
and  they  would  have  the  expense  of  their  q)iping  for  nothing.     Even 
if  you  study  the  (piestion  and  show  your  customer  how  to  burn  gas  in 
a  way  that  would  be  satisfactory,  the  pii)ing  would  cost  from  S65  to 
$70,  and  it  would  be  very  difficult  to  get  men  along  the  lines  to  un- 
dergo that  amount  of  expense  to  try  something  new  when  they  are 
already  satisfied  with   what  they  have  got.     In  other  words,  gentle- 
men, while  the  field  is  an  attractive  one.  the  ])ath  to  it  is  strewn  with 
wrecks  and  is  full  of  dangers.     The   causes  of  failure  are  first  of  all 
the  furnishing  of  a  bad  gas.      No  gas  that  is  not  fit  for  illuminating  is 
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Mk.  J.  R.  LvNX — Ibiee  years  ago  this  fall,  being  called  npoo  to 
inspect  a  fuel  gas  plani  ia  New  Vork  State,  I  foand  an  adaptatioit  of 
the  Harris  process  in  a  woiks  which  was  badly  cared  iot,  a  plant 
which  would  strike  anyone  entering  it  on  the  iostant  very  nniami^ 
ably.  They  had  petitioned  a  party  in  Homellsville  for  a  loan,  and 
he  re'juested  me  lo  go  over  there,  look  the  matter  over,  and  sec  vbal 
they  were  doing.  He  had  been  bitten  previously  and  did  not  care 
to  go  into  the  matter  any  further  unless  there  was  some  prospect  of 
a  fiucre.isful  outcome.  I  found  they  were  getting  power  from  a 
plant  operating  an  electric  street  railway.  1  hey  were  very  willing 
to  give  .-my  information  requested,  and  the  very  first  thing  I  ascer- 
[;iiiinrl  wan  that  [heir  power  did  not  cost  them  anything ;  it  seems  that 
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the  companies  were  connected.  They  were  at  that  time  selh'ng  gas 
for  25  cents  per  1,000  ;  but  at  the  present  time  (they  are  still  in  oper- 
ation, having  changed  hands  through  a  sheriff's  sale),  they  have  now 
adopted  a  sliding  scale,  from  30  to  50  cents;  that  is,  50  cents  per 
1,000  for  lo-candle  power  gas,  which  I  would  think  would  hardly 
contain  300  heat  units.  I  was  informed  this  morning  that  you  could 
set  water  over  one  of  the  stoves  in  operation,  and  after  it  had  been 
there  15  minutes,  you  could  easily  place  your  hand  in  it  without  dis- 
comfort. It  was  stated  that  the  gas  required  no  drips  on  mains. 
They  had  one  near  the  works,  and  the  plug  was  taken  out  to  show 
me  that  it  was  perfectly  clear.  Mains  were  run  over  into  Hornells- 
ville,  but  from  reliable  information  I  have  ascertained  that  iheii  sales 
over  there  only  amount  to  about  2,500  cubic  feet  of  gas  daily.  What 
they  are  selling  in  the  little  town  of  Canisteo  I  could  not  state  posi- 
tively. I  do  not  think  it  has  increased  from  what  it  was  at  that  time. 
They  represented  to  me  it  was  something  like  30, coo  cubic  feet  of 
gas  daily.  In  making  the  deductions  after  leaving  the  place,  in  a 
report  to  the  party  to  whom  I  referred,  I  think  I  satisfied  him  that 
they  could  manufacture  a  coal"  gas  of  a  higher  illuminating  and  calo- 
rific power  at  considerably  less  expense  than  the  gas  they  were  prc- 
ducing  by  the  process  they  were  using.  I  can  state,  without  fear  of 
contradiction,  that  from  the  price  of  25  cents  per  1,000  they  were 
realizing  nothing.  The  fact  is,  they  were  continually  "  rrnnirg  into 
a  hole,"  as  we  use  the  expression. 

Mr.  Thompson — It  seems  to  me  the  last  word  on  this  fuel  gas  mat- 
ter, and  a  criticism  which  applies  to  all  of  the  instances  which  Mr. 
Shelton  has  cited,  may  be  very  well  said  by  alluding  to  Col.  W.  A. 
Stedman's  remark  in  reference  to  fuel  gas.  He  said  this  gas  will  be 
a  failure  because  so  few  '11  use  it.     (laughter.) 

Mr.  Moss — I  think  we  have  had  a  very  able  paper  on  fuel  gas, 
and,  as  far  as  the  practical  use  of  fuel  gas  is  concerned,  1  think  it  is 
a  very  simple  question  to  determine  it  ourselves:  that  is,  it  undoubt- 
edly depends  upon  the  heat  units  of  the  gas;  there  is  no  doubt  in 
the  world  about  that.  Now,  in  the  analyses  submitted  here,  which 
I  find  Mr.  Shelton  states  were  not  representative  ones,  the  heat  units 
of  No.  7  you  will  find  are  given  at  590;  the  heat  units  of  No.  12  at 
565.  The  heat  units  of  17-candle  coal  gas  might  be  taken  at  about 
673.  Consequently,  if  these  fuel  gas  companies  are  going  to  supply 
a  fuel  gas  containing  that  amount  of  heat  units,  it  seems  to  me  it  also 
ought  to  be  applied  for  illuminating  purposes.  Consequently,  if  a 
company  should  come  into  any  town  in  opposition  to  an  existing  coal 
gas  plant,  the  object,  as  far  as  I  can  see  (providing,  of  course,  they 
supply  heat  units  anywhere  over  500),  must  be  nothing  more  nor 
less  than  to  consolidate  or  be  bought  out.  It  is  easy  enough  to  un- 
derstand that  gas  manufactured  for  illuminating  purposes  is  just  as 
useful  for  fuel  purposes.     Mr.  Shelton  says,  ''  Heat  in  gas  form  has 
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of  a  works  and  an  oppositioa  company  case  in  to  aapplf  §mA  gas,  I 
wontd  detennine  the  heat  nnits  of  the  fad  g»  bcny  sqipKed,  and  I 
do  not  think  that  I  shoald  be  at  aD  seated  above  Us  thtMlr  iufaifr. 
I  shoald  qaietlj  go  on  with  mj  wofk,  knowing  that  the  heat  wnita 
supplied  by  the  ilTaminating  gas  were  more  than  cqoal  at  the  higher 
pr;'-,^  it  the  heat  units  that  were  supplied  by  the  fuel  gas.  I  wonld 
3^1  vise  yo'j  to  determine  those  heat  units  if  you  should  hare  any  op- 
position company  to  contend  with.  From  them  you  can  draw  your 
OATi  :. Tactical  conclusion*. 

Mp.  Sf/MMKR. — I  wish  to  add  a  word  in  connection  with  what  Mr. 
Lynn  has  said  in  regard  to  the  plant  in  \ew  York,  which  will  sub- 
stantiate what  Mr.  Shelton  has  said  with  reference  to  the  value  to  the 
pi  italic  t>et'Aeen  a  high-grade  illuminating  gas  and  a  cheap  fuel  gas. 
Th*:  i^lant  in  'jue'>tion  is  situated  five  miles  from  the  city  where  I  live 
and  is  at  present  in  operation.  It  was  formerly  the  Harris  process, 
whirh  has  l^een  converted  into  a  soft  coal  and  oil  gas  works. and  they 
arr-  now  riistributing  gas.  say.  of  lo-candle  power.  A  consumer  of 
this  r  r>inp;iny  told  me  last  week  that  he  had  a  contract  with  them  at 
4:5  M-nts  j>rr  r.ooo.  and  he  had  consumed  10.000  feet.  He  has  a 
very  small  family  and  the  gas  is  used  economically.  He  further  said, 
*•  If  I  (oiil<l  get  your  gas.  l  would  rather  have  it  at  Si. 50  per  1,000 
than  the  gas  I  am  now  using  at  45  c:ent«i:  it  would  cost  no  more,  and 
my  folks  rriuld  rlo  their  housework  much  cjuicker.'*  There  is  no 
doubt  that  the  parties  in  interest  are  trying  to  unload.  The  way  they 
hvt  aiiM-  intereslerl  was.  they  let  them  have  money  to  lay  the  pipe, 
taking  a  uKirlgage  on  the  plant  to  secure  their  claim. 
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Mr.  Greenough — I  want  to  add  one  word  to  the  very  interesting 
paper  which  we  have  heard  from  Mr.  Shelton.  As  he  alludes  in  the 
last  paragraph  to  the  fact  that  an  application  was  under  consideration 
in  Cleveland  at  the  time  he  wrote  his  paper,  I  think  all  the  facts 
should  appear  in  the  minutes  of  this  meeting.  The  proposal,  owing 
to  various  reasons  which  it  is  not  necessary  to  enter  into,  was  not 
formally  reported  upon  either  by  the  Board  of  Control  or  by  the  Com- 
mittee on  Streets,  who  were  to  hear  the  matter,  but  a  hearing  took 
place  before  the  Committee  on  Streets,  and  a  short  one  before  the 
Board  of  Control.  In  the  Mayor's  absence  it  was  impossible  to 
definitely  act.  But  the  result  was  that  in  the  Council  meeting  which 
took  place  in  the  evening  after  the  hearing,  a  motion  was  made  that 
the  whole  matter  be  laid  on  the  table,  and  it  was  carried  by  the  vote 
of  17  to  3.     (Great  applause.) 

The  President — I  do  not  like  to  cut  off  the  discussion,  and  I  leave 
it  to'Jthe  pleasure  of  the  members  of  the  Convention ;  but  if  we  are 
to  accept  General  Hickenlooper's  attentions,  making  our  start  this 
afternoon  at  half-past  one,  it  will  be  necessary  to  adjourn  now  in 
order  to  get  through  dinner.  This  discussion  can  be  continued  at  the 
pleasure  of  the  Association. 

On  motion  of  Mr.  Thompson,  the  Association  adjourned  to  reas- 
semble at  9.30  A.M.  of  May  21st,  with  the  understanding  that  the  dis- 
cussion on  Mr.  Shelton 's  paper  would  then  be  resumed. 


THIRD  DAY— MORNING  SESSION. 

The  President  called  the  meeting  to  order,  pursuant  to  adjourn- 
ment, and  announced  that  the  first  thing  in  order  would  be  the  re- 
sumption of  the 

DISCUSSION  ON  MR.SHELTON'S  PAPER. 

Mr.  Egner — Like  all  preceding  papers  with  which  Mr.  Shelton  has 
favored  gas  men  of  our  and  other  associations,  from  time  to  time,  this 
paper  is  notable  for  the  thoroughness  and  ability  with  which  the 
author  has  handled  his  subject ;  but  although  the  paper  is  necessarily 
longer  than  the  usual  run  of  papers  presented  at  meetings  such  as 
ours,  the  author  could  not  go  into  details  concerning  some  of  the 
circumstances  which  accompanied  the  results  shown  in  his  admirable 
word  pictures  about  the  past  failure  of  fuel  gas.  I  daresay  he  relied 
upon  the  discussion  of  his  paper  to  bring  out  facts  which  he  could 
barely  touch  upon.  He  mentions  the  failure  of  the  attempt  to  in- 
troduce fuel  gas  at  St.  Louis,  Missouri.  As  I  was  at  that  time  the 
engineer   of   the    Laclede    Company,    and   under   direction   of   Mr. 
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McMillin,  its  president,  conducted  the  preliminary  work,  with  the 
able  assistance  of  Mr.  Thompson,  leading  up  to  the  trial  of  fuel  gas 
referred  to,  a  short  statement  of  my  experience  in  connection  there- 
with may  not  be  out  of  place  at  this  time.  Mr.  Shelton  has  stated  the 
whole  case  correctly  so  far  as  he  goes :  but,  had  the  gas  mains  and 
services  acquired  by  the  Laclede  from  the  defunct  Light,  Heat  and 
Power  Company  of  St.  Louis,  not  been  in  an  outrageously  leaky  con- 
dition (I  think  the  leakage  from  those  pipes  was  much  over  50  per 
cent.),  had  the  gas  appliances  used  been  constructed  to  burn  the  un- 
carbureted  water  gas  supplied  instead  of  a  rich  illuminating  gas,  and 
had  people  who  wished  to  use  gas  for  illuminating  purposes  had  sepa- 
rate house  pipes  for  the  two  gases,  the  story  might  not  read  so  un- 
favorably so  far  as  St.  Louis  is  concerned.  I  fully  agree  with  the 
author,  and  especially  with  the  views  of  Mr.  Donald  McDonald,  as 
expressed  on  this  floor  yesterday,  as  to  the  kind  of  gas  which,  because 
of  existing  conditions,  is  best  to  furnish  for  fuel  purposes.  But  I  can- 
not see  why  a  gas,  though  containing  but  300  heat  units,  and  sold  at 
30  cents  per  1000  cubic  feet,  should  not  be  cheaper  than  gas  from 
which  we  can  obtain  600  heat  units,  but  which  costs  Si  per  1000 
cubic  feet,  even  though  double  the  (juantity  of  the  former  is  required 
to  produce  like  results  as  the  latter.  And  if  the  cheaper  gas  can  be 
used  to  give  an  excellent  light,  by  using  our  now  acknowledged  friend 
and  ally  the  Welsbach  incandescent  light,  then  it  seems  to  me  it  is 
advisable  for  gas  engineers  to  seriously  consider  why  such  attempts  as 
the  one  made  at  St.  Louis  failed.  And  in  the  light  of  the  present 
day.  since  (to  paraj^hrase  that  old  African  ])reacher  of  Richmond, 
Virginia,  the  Rev.  Sir.  Jasper)  "the  world  do  move" — such  fuel  gas 
'' enthusiasts  "  as  my  rcs]>ected  friend  Mr.  Emerson  McMillin,  and 
others,  including  myself,  may  appear  to  have  been  not  so  much  be- 
hind the  times  after  all.  With  reference  to  the  '*  Harris  "  and  several 
other  fuel  gas  schemes,  which  were  sometimes,  through  ignorance  of 
the  science  of  gas  making,  honestly  conceived,  but  soon  fraudulently 
conducted.  I  could  sav  a  few  words.  But  as  mv  words  would  be  onlv 
to  corroborate  what  Mr.  Shelton  has  so  ai)lv  i)resente(l  to  us,  thev 
may  as  well  i)e  left  unsaid. 

Mr.  Evans — No  one  who  has  read  or  heard  read  the  paper  of  Mr. 
Shelton  can  fail  to  be  impressed  with  the  statistics  presented,  and  I 
am  sure  he  would  also  be  impressed  by  the  able  manner  of  their  pre- 
sentation. I  fully  agree  with  the  writer  that  fuel  gis  has  been,  from 
a  financial  standpoint  and  from  the  standpoint  of  capital  invested,  a 
failure  :  i)ut  I  do  venture  to  assert  that  fuel  gas  has  been  of  inestima- 
ble value  to  gas  companies  as  a  whole.  It  has  done  much  to  stimu- 
late the  gas  manager  to  sell  his  gas  j)roduct  for  fuel  purj)oses  It  has 
done  even  more.  It  has  stimulated  the  public  to  demand  something 
better  than  coal  for  at  least  cooking  purposes,  and  left  them  still  won- 
dering and  hoping  that  in  some  near  future  they  will  be  able  to  have 
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gas  for  all  purposes.  I  will  venture  to  say  that  during  the  last  6  or 
7  years  the  sale  of  gas  by  existing  gas  companies  has  increased  20- 
fold  for  fuel  purposes,  and  that  a  great  deal  of  this  can  be  directly 
traceable  to  the  introduction  of  fuel  gas.  The  gas  introduced  and 
sold  by  the  Mutual  Fuel  Gas  Company,  of  Chicago,  was  a  model  fuel 
gas.  It  had  one  drawback.  It  cost  too  much.  The  margin  of 
profit  accruing  to  capital  was  too  narrow.  It  had  to  go.  If  it, were 
left  to  the  consumer  to-day  it  would  still  be  in  use.  Quoting  from 
Mr.  Shelton's  paper  you  will  notice  he  says:  *' I  propose  to  show 
that  fuel  gas  as  a  whole,  in  every  case  where  tried,  has  been  a  flat 
and  total  failure ;  and  more  specifically,  that  in  every  case  where  at- 
tempted it  has  been  either:  First,  a  cloak  for  strikes  and  raiding 
schemes  against  existing  companies  and  invested  capital ;  or,  second, 
but  a  guise  for  the  sale  of  rights  for  patent  fuel  gas  processes,  which 
processes,  in  every  case,  have  failed  of  their  purpose;  or,  third, 
where  sincerely  attempted  and  free  from  taint  as  above,  each  and 
every  genuine  commercial  fuel  gas  effort  has  been  a  total  failure. 
These  are  perhaps  sweeping  assertions.  I  am  content  to  rely  upon 
the  record  to  bear  me  out.  History  is  history,  and  facts  are  facts ; 
and  the  facts  of  fuel  gas  history  can  not  be  gainsaid.*'  History  is 
history,  as  he  says.  History  repeats  itself;  and  I  recollect  the  time 
when  carbureted  water  gas  was  introduced.  As  you  know,  language 
equally  strong  was  used  against  its  introduction.  To-day  it  has  many 
adherents,  and  I  believe  the  day  will  come  when  gas  will  be  used  for 
fuel  for  all  domestic  purposes,  and  we  will  not  call  it  fuel  gas,  but 
gas  for  fuel  purposes. 

Mr.  Donald  McDonald — I  want  to  agree  with  everything  that 
has  been  said  of  gas  for  fuel  purposes.  It  is  not  only  being  used, 
but  used  in  immense  quantities;  still,  when  it  conies  to  furnishing  a 
low,  mean,  poor  gas,  it  will  be  a  thing  in  which  the  men  who  at- 
tempt it  will  always  lose  their  money.  There  is  no  sense  in  making 
gas  of  300  heat  units,  and  distributing  it,  when,  by  adding  a  few 
cents  to  the  cost,  you  can  get  a  gas  of  600  heat  units,  thereby 
making  your  service  very  much  more  satisfactory  to  the  customer, 
and  at  the  same  time  making  a  gas  for  fuel  which  can  also  be  used 
for  light. 

Mr.  Egner — The  kind  of  information  that  Mr.  McDonald  has  just 
given  us  is  what  I  wished  to  bring  out  by  my  remarks.  We  should 
know  the  reasons  why  gas  of  300  heat  units  should  not  be  as  suc- 
cessful as  a  richer  gas,  though  it  does  cost  much  less.  We  ought 
also  to  know  if  the  poorer  gas  can  be  made  and  sold  at  a  profit  at  30 
cents  per  1,000  cubic  feet.  I  do  not  think  it  could  be.  I  would  like 
information  on  that  subject  from  some  one  who  may  have  had  ex- 
perience in  the  selling  of  such  gas  and  at  such  a  price,  if  possible. 

Mr.  Thompson — I  think  Mr.  Egner's  question  is  answered  by  the 
experience  which  Mr.  Shelton  has  given  here  of  all  the  companies 
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panr  of  Bridgeport,  in  the  pabfic  pnals,  tka  Aej  «oaldi|9lytotke 
Legislatare.  vUch  comcDcd  in  JannaiT.  for  an  nBcndBcnt  to  ttcir 
cbin*r  i:*  er^blc  thcrn  to  citecd  t!icrr  maios  into  the  town  of  Slrat- 
:'-.::.  -/'  :ii*  o-e  side  of  Brdze^Drt-  iixl  into  Fairnekl  on  the  othert 
anc!  T-iit  zas  for  distrlbarlon  ^3  people  for  fad  and  all  other  pnr- 
>>5es  I  V3LS  present  at  the  hear! eg  before  the  Committee  on  Incor- 
p  jfat  or.s.  :r«  the  Connecticut  Legislature,  vhen  the  matter  was  heard. 
The  Citizens'  Gas  Company,  and  the  old  Bridgeport  Gas  Company  as 
well,  had  able  counsel  to  defend  their  rights.  There  was  a  long 
hearing,  the  counsel  for  the  Citizens'  Gas  Company  making  claims 
that  they  did  not  want  to  do  anything  but  furnish  fuel  gas.  The 
question  was  raised  there  as  to  whether  or  not  fuel  gas  could  not  be 
used  for  illuminating  purposes  in  the  use  of  the  Welsbach  burner. 
They  admitted  it  could,  and  was  being  done,  and  it  was  henct-  a 
competitor  of  the  Bridgeport  Gas  Company  in  that  regard  for  light- 
ing purposes.  The  counsel  for  the  Bridgeport  Company  insisted  that 
they  should  state  their  case  clearly  to  the  Committee  on  Incorpor- 
ations. dn(\  state  whether  or  not  thev  did  want  to  make  illumi- 
natin^  ^as  ;  whether  that  was  a  part  of  their  purpose.  Their  counsel 
(:(}u\<\  not  answer  the  <^|uestion.  It  was  then  stated  that.  "  If  you  will 
Ktate  clearly  in  the  bill  that  you  do  not  want,  and  will  not  attempt. 
to  make  illuminatinf^  gas,  opposition  to  the  amendment  of  your  char- 
ter will  be  withdrawn."  The  counsel  stated  to  the  committee  that 
he  believed  that  proposition  would  be  accepted  by  his  cbents,  and 
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asked  for  permission  to  retire  to  an  adjoining  room  for  consultation 
with  his  clients.  Permission  was  granted  by  the  committee,  and  they 
returned — counsel,  Mr.  Loomis,  and  the  whole  party  of  them — after 
an  absence  of  from  15  to  20  minutes,  and  the  counsel  then  stated  in 
my  hearing  that  Mr.  Loomis  in  person  would  appear  before  the  com- 
mittee and  explain  the  position  of  the  Citizens'  Gas  Company.  Mr. 
Loomis  appeared  before  the  committee  in  person  and  stated  that  he 
wanted  it  distinctly  understood  by  the  committee  and  by  the  people  that 
they  wanted,  and  would  not  be  satisfied  with  anything  less  than  full 
power  to  make  and  distribute  illuminating  gas  and  fuel  gas  in  the 
city  of  Bridgeport ;  and  gave  as  his  reason  for  it  that  the  old  com- 
pany in  Bridgeport  had  not  served  the  people  as  they  should ;  that 
they  had  maintained  high  prices  for  the  gas,  and  had  furnished  an 
inferior  quality,  and  that  only  since  they  (the  Citizens'  Gas  Company) 
commenced  doing  business  had  the  old  company  reduced  the  price 
to  $1.25  per  1,000,  and  that  they  proposed  to  furnish  a  much  su- 
perior quality  of  illuminating  gas  at  $1  per  1,000  to  the  people  of 
Bridgeport.  That  they  were  entitled  to  an  amended  charter,  and 
that  the  people  of  Bridgeport  were  entitled  to  the  service  which  they, 
and  they  only,  could  give  them  of  a  first-class  quality  of  gas  at  $1 
per  1,000  cubic  feet.  Mr.  Loomis  was  quite  emphatic  in  his  state- 
ments, and  on  that  the  case  rested.  They  invited  the  committee  to 
visit  Bridgeport  and  inspect  their  works,  the  old  company's  works, 
and  some  of  the  manufactories  where  fuel  gas  was  being  used.  When 
the  conclusion  was  reached,  Mr.  Loomis'  efforts  failed  to  get  a  single 
vote  in  committee  or  a  single  vote  in  either  branch  of  the  Legislature 
in  favor  of  his  application  for  an  amendment  to  the  charter.  I  will 
further  state,  now  that  I  am  on  my  feet,  if  you  please,  Mr.  Piesident, 
that  he  and  his  friends  also  advertised  for  permission  to  build  a  gas 
works  somewhere  on  the  water  front  and  extend  a  pipe  line  up  the 
Naugatuck  Valley  for  miles,  taking  in  various  towns,  including  Derby, 
Birmingham  and  Ansonia,  where  Mr.  Nettleton's  works  are.  As  we 
got  along  in  the  fight,  that  application  was  withdrawn.  He  also 
petitioned  for  leave  to  build  a  gas  works  in  Hartford,  furnishing  gas 
in  Wethersfield,  the  adjoining  town  on  the  south.  West  Hartford, 
East  Hartford,  Windsor  and  Bloomfield,  and  other  towns,  extending 
to  Windsor  I^cks,  18  miles  northward,  a  pipe  line  system  to  furnish 
both  fuel  and  illuminating  gas.  Well,  the  Hartford  company  gave 
them  a  solid  argument  on  that  question.  We  covered  the  field  fairly 
well.  He  brought  in  three  or  four  citizens  of  Hartford  to  testify  that 
they  thought  perhaps  a  new  gas  company  would  be  a  good  thing, 
but  there  was  not  a  man  present  who  made  or  had  to  make  the 
slightest  complaint  against  the  service  the  Hartford  Gas  Company 
had  given  them  for  48  years.  There  was  not  a  case  cite(i,  there  was 
not  a  criticism  made  of  the  course  and  service  of  the  Hartford  City 
Gas  Light  Company  to  their  patrons  during  its  history.     The   man- 
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pLcinoc.  so  that  llr.  Lciomri  aod 
he:id«av  is  Cooaecticttt  at  this  tne. 
DOC  beir  the  X-iai^ — were  made  as  to  what  they  had 
other  plices.  Soine  Ycais  since.  Mr.  Looans^  io  aqr 
before  the  coaunittee  that  he  was  thca  actively  tw^gtd  m  iotfaDiiig 
a  ont-cbs  gas  works  au  Akroo.  Ohio,  and  he  thooght  he  woold 
show  the  people  oi  Conoecticm  and  the  world  that  fhd  gas  ooold  be 
made  a  saccess  and  woold  be.  We  intinnted  to  the  im— littrr  at 
oar  bearing  this  winter  that  that  landed  statenwni  was  vciiicd  in  this 
waj :  Tba!  we  were  informed  that  within  60  days  a  party  was  in  New 
York  trriDg  to  sell  the  assets  of  the  Fnel  Gas  Company  off  Akion, 
Ohio,  for  old  jank.  At  a  hearing  this  winter  he  abaolnl^  denied 
point  blank  and  in  toto  that  he  had  erer  had  anydung  to  do  with  the 
installation  of  the  Akron  company :  that  he  had  nothing  personally  to 
do  'A-i:h  ::  at  a!!.  He  positively  made  that  statement  in  my  hearing. 
I  regret  exceedingly.  Mr.  Prcs:«ienr.  that  Mr.  Lx>omis  was  so  indis- 
jiOsed  yesterday  as  to  be  obliged  to  leave  for  Cleveland  last  night, 
and  is  not  here  to  defend  himself — to  defend  the  statements  he  has 
made  before  the  Legislature  and  before  the  public.  It  is  not  pleas- 
ant to  have  to  say  anything  in  a  man's  absence,  when  he  is  not  here 
to  rlefend  himself:  but  these  statements  have  been  made  publicly  by 
him  and  should  be  met,  that  the  i>eo|>le  may  hear  the  other  side  of 
the  question.  He  has  made  his  claims,  and  I  hope,  for  the  sake  of 
his  family  and  all  the  [>eople.  ihit  some  day  they  may  succeed:  but 
I  do  not  sec  how  it  is  going  to  be  in  furnishing  fuel  gas.  At  the 
hearing  bf-for»r  the  cominitte^r  he  was  obliged  to  submit  to  a  sharp 
r;ross-ex;nniri;ition,  and  admitted  that  in  the  c:iiy  of  Bridgeport,  where 
they  h:>d  been  working  eight  months,  they  had  not  made  a  dollar, 
and  hr  s.iid  they  were  manufacturing  over  400.000  cubic  feet  per 
rlay  when  he  made  the  statement.  They  have  in  Bridgeport  a  first- 
class  plant.  F  apjirehend  there  is  no  more  complete  gasworks  in  the 
rriuntry  than  Mr.  Loomis'  company  have  in  Bridgeport  to-day.  It  is 
built  in  the  very  best  manner,  of  the  best  material,  and  they  are  par- 
tirnlarly  well  situated  for  rloing  business.  Their  pipes  run  through 
the  m.-uiufac'tiiring  district,  but  they  cannot  furnish  the  gas  at  a  rate  at 
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which  the  people  can  afford  to  use  it,  and  they  cannot  make  any 
money  at  the  price  at  which  they  are  compelled  to  furnish  it  in  order 
to  sell  it  They  are  not  making  any  money,  but  are  losing  money 
every  day.  A  very  careful  examination  has  been  made  by  a  com- 
petent man,  a  member  of  this  Association,  in  regard  to  Bridgeport. 
He  was  given  carte  blanche  to  visit  the  works  by  Mr.  Loomis  himself. 
He  made  a  careful  examination  amongst  the  consumers.  He  learned 
from  their  own  statements  of  their  output,  and  inquired  in  regard  to 
the  business  as  to  detail.  He  got  pretty  accurate  information,  and  he 
told  me,  after  the  result  of  his  investigation  had  been  compiled,  that 
in  his  opinion  they  were  losing  every  day  that  they  did  business  in 
the  neighborhood.  Somebody  had  to  put  up  money  to  meet  the  ex- 
penses and  pay  their  bills  if  they  did  that.  These  so  far  are  the. re- 
sults of  his  operations  in  the  city  of  Bridgeport,  which  is  certainly  a 
good  field  for  fuel  gas  to  do  business  and  make  a  living,  if  one  can 
be  made.  On  the  general  subject  of  fuel  gas,  I  fully  agree  wiih  what 
Mr.  McDonald  and  other  gentlemen  have  said,  and  Mr.  Shelton's 
conclusions,  that  the  furnishing  of  fuel  gas  for  fuel  purposes  is  a  very 
serious  mistake  and  cannot  succeed.  It  requires  a  double  set  of 
apparatus  for  manufacturing,  for  distribution  ;  and  the  existing  illu- 
minating company,  in  my  opinion,  cannot  succeed  in  attempting  to 
carry  on  the  business  in  that  line,  and  the  opposition  company  cer- 
tainly cannot.  They  have  as  much  expense  for  management,  they 
have  a  larger  expense  for  their  distributing  system,  owing  to  the  size 
of  the  mains  required.  It  inflicts  on  any  city  a  double  capital,  or 
more  than  a  double  capital.  In  our  city  we  have  <>i,ooo.ooo  capi- 
tal and  indebtedness,  and  Mr.  Loomis  stated  to  the  committee  it 
would  take  $2,250,000  to  put  in  and  install  a  fuel  gas  plant.  Where 
would  the  consumption  of  gas  come  from  to  pay  the  interest  on  that 
indebtedness  and  that  capital?  I  am  not  aware  that  many  of  us  are 
doing  business  for  fun,  that  there  are  many  people  who  i)ut  up  gas 
works  for  just  the  fun  of  it.  We  want  a  return  for  the  money  invested, 
and  I  believe  that  our  aim  should  be  to  so  improve  our  process  of 
manufacture  and  distribution,  and  so  increase  our  sales  of  gas  for  all 
purposes,  that  we  can  afford  to  furnish  it  at  even  lower  rates  than  we 
are  now  furnishing  it,  and  hence  supply  the  demand  there  is  for  a 
iuel  gas.  But  I  do  believe  that  illuminating  gas,  properly  prepared 
and  furnished  at  alow  enough  rate,  is  the  best  fuel  that  can  be  had, 
and  we  can  make  and  sell  it  so  that  people  are  willing  to  ])ay  the 
rate  we  charge  for  it  and  yet  get  an  honest  living,  and  give  a  fair  re- 
turn to  the  stockholders.  I  believe  that  should  be  the  aim  of  the  gas 
industry. 

The  President — We  would  be  pleased  to  hear  from  Gener.il 
Hickenlooper. 

Gen.  Hickenlooper — I  have  devoted  some  time  to  the  study  and 
investigation  of  the  ''  fuel  gas''  subject,  and  consequently  feel  more 
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tion  be  tendered  to   Mr.  Shelton  for   his  very  elaborate  and  very 
thorough  paper  on  this  subject. 

Mr.  Donald  McDonald — Before  that  question  is  put  (and  I  rise 
to  second  it),  I  am  going  to  take  the  liberty,  although  with  some  dif- 
fidence, of  differing  with  General  Hickenlooper  in  a  matter  in  which 
he  is  a  very  high  authority.  The  measure  of  value,  or  the  measure 
of  what  you  can  charge  for  any  service,  is  its  value  to  the  people  who 
pay  for  it.  People  will  pay  $1.50  for  coal  gas  for  light  and  will  be 
glad  to  get  it,  but  they  will  not  pay  $1.50  for  a  gas  to  be  burned  for 
fuel,  except  under  unusual  circumstances.  Another  thing,  if  you  get 
a  good  daytime  demand  for  your  gas  you  have  a  right  to  sell  it  at  a 
lower  figure.  A  railroad  does  not  haul  silk  for  the  same  price  per 
ton-mile  thai  it  hauls  brick,  or  pig  iron.  Why?  Because  pig  iron 
would  not  move  at  all  at  the  silk  rate,  and  it  would  ruin  the  revenues 
of  the  road  to  attempt  to  haul  valuable  freight  at  the  pig  iron  rate. 
Now,  is  not  the  gas  question  in  exactly  the  same  condition?  What 
you  would  like  to  do  is  to  build  up  a  daytime  demand  by  supplying 
gas  to  people  to  use  in  their  grates  at  a  price  they  can  afford  to  pay. 
In  doing  so  are  you  obliged  to  reduce  the  cost  of  gas  for  lighting  to 
a  point  where  it  will  no  longer  pay  interest  on  an  investment  honestly 
made?  I  do  not  think  that  you  are.  General  Hickenlooper  is  pos- 
sibly right  when  it  comes  to  a  question  of  ultimate  policy.  But  the 
differential  rate  is  the  only  method  I  see  of  bridging  over  the  period 
between  the  reduction  in  the  price  of  gas,  and  time  when  the  demand 
has  grown  enough  to  offset  it. 

Mr.  Shelton— I  will  take  but  a  moment  to  make  two  or  three 
comments  on  some  points  brought  out.  In  answer  to  Mr.  Highlands, 
to  Mr.  Egner  and  Mr.  Moss,  as  to  the  relative  heating  values  and 
relative  costs  of  various  fuel  gases,  etc.,  I  would  say  that  those  ques- 
tions are  entirely  outside  the  scope  of  this  paper.  If  I  started  on 
that  part  I  could  have  written  a  book  had  I  been  able  to.  I  had  to 
limit  the  paper  to  a  summary  of  what  has  been  done  commercially. 
That  is  the  entire  intent  and  scope  of  this  paper,  so  I  shall  not  alttmpt 
to  go  into  such  details,  or  to  prolong  the  discussion  by  going  into  the 
values  of  gases  of  different  heat  units,  or  the  relative  costs  of  making. 
In  answer  to  Mr.  Thompson,  who  has  commented  on  my  omission  of 
the  Brazelle  process  at  Paris,  111.,  I  would  say  that  I  did  not  overlook 
it;  but  it  was  such  an  insignificant  flash-in-the-pan  that  I  thought  it 
practically  rut  no  figure,  nor  had  much  bearing  on  the  subject.  In 
fact,  I  hardly  thought  any  one  would  remember  it.  I  did  not  think 
Mr.  Thompson  was  an  old  enough  war-horse  to  remember  ii  I  In  re- 
gard to  Canisto,  New  York,  I  purposely  did  not  make  reference  to 
that.  It  was  but  another  flash-in-the-pan  of  the  Harris  process,  that 
cut  no  figure.  Again,  the  plant  at  Kalamazoo  is  liit  a  repetition  of 
the  Hall  process,  which  I  covered  in  my  reference  to  their  operation 
at  Grand  Rapids,  and  which   I  think  is  typical  of  what  tht-y  have 
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r.-.-'.  -  •-. :  -  -  zr-.*'.thz.  :r  ixi  :itI  Mr.  Hxl-  rr  K:3oa-  or  she  pio- 
--.  -.-.rr-  ,'  j  -.;  ;:itT  -  r:<-.t:iMr5  i:lk  "i^-:  t  r<^!i  tr.»*»i  xod  vhscli  are  yet 
.r  */  •:*-.*  ".',  »--.-- 1  *T*:*--  N:r  •::  I  wt$a  sj  b«  coosidcied  as 
^\k*  :.x  :-.3:  ::*.  zi.\  » '.'.  -*•  *r  :  I'^-i  i:  tassw  Mj  smpic  point  is 
rr,-4'  '/,  fi.'  (  ',  -.  *ir  of  rh*  rt::r:>  ::  :*  .ii^nl:  lo  sec  vii«n  ••  foel 
'/■^\"  X  '. -,-.'.*  V,  '. «i  .  'iz^'.  *.  i  «-■  t-:.Va w;r^.-;« r  gas,  aaless  some* 
♦'.  '.7  r^'i  '.<.!v  r.**  !i  r^ro'^ih:  :i:  I  co  nc:  ziein  to  sav  tbere  wiU 
•y"  '.'.  •,:'.;''':i*  ir.  :h  t  z'.w'.tz  ^'A  thi:  f::e'  ***  'rS\  never  come,  bat 
V,  V;  \U.  ){>.r ■/:*/,:.  I  'io  r.o:  5^*:  from  wher.ce  i:»:II  come  at  present. 
Mv  ':,':'/:*  .'.;i'-;  •i'r'-r.  to  make  3  c  .>T-:>:l3::on  hisM'h'ririT  of  the  facts  as 
f  ri  •/':  /':':'j  ^M';  t'l  fi'id  thern.  50  far  np  to  date  As  far  as  the  qnes- 
t://i,  ;/'/'■•.  ^J  \!^''i\  for  i-iel  p-jrr/Ose«.  that  is  an  entirely  different  propo- 
^itiori.  'Ah  )«;  [  ;irri  not  a  believer  in  fuel  gas  as  commonly  nnder- 
Moo'l    I  ;ifri  ;i  firrn  S'rliever  in  the  use  of  gas  for  fuel. 

Ml'.  Tofr.Kv  I  ;i;^ree  with  Mr.  Highlands  pcrieclly  on  Mr.  Shel- 
tofi'*;  |*:ip''r  h«rinj(  ohc  of  the  most  valuable  which  has  ever  been 
\,\.\t  *t\  fi»-for':  this  Association,  yet  I  m-ould  like  very  much  to  ex- 
l»i<  ■ '.  s'MiH-  M-n**'!  of  personal  obligation  to  Mr.  Shelion  for  the  value 
th'it  Ml  IV  l><*  contained  in  the  paper  to  myself  as  a  gas  mm.  and  I 
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would,  therefore,  move  you  that  the  motion  for  a  vote  of  thanks  be 
amended  so  that  the  Secretary  be  requested  to  notify  Mr.  Shelton  in 
writing  of  the  special  sense  of  obligation  under  which  he  has  put  this 
Association  by  this  paper. 

Mr.  Highlands — With  the  consent  of  Mr.  McDonald,  I  accept 
that  as  a  substitute  for  my  motion. 

The  Chairman — Mr.  Highlands  consents  to  the  amendment  of 
Mr.  Copley. 

Mr.  Howard— In  further  consideration  of  the  valuable  tenor  of 
the  paper  I  would  call  for  a  rising  vote  of  thanks. 

The  Chairman — All  in  favor  of  the  motion  will  please  rise.  I 
think  it  is  unanimous. 

Mr.  Shelton — Gentlemen,  it  is  exceedingly  pleasant  to  find  sucb 
a  gratifying  expression  of  appreciation  of  my  paper.  I  feel  more 
than  repaid  for  the  time  put  upon  it. 

The  President  introduced  Mr.  E.  H.  Jenkins,  of  Covington,  Ky., 
who  read  the  following  paper  on 

LEAKAGE. 

In  presenting  to  this  Association  a  paper  with  the  above  title,  I  an> 
well  aware  of  the  fact  that  the  subject  is  not  new  to  any  one  of  us,  but 
rather  is  a  matter  that  is  constantly  with  us. 

I  feel,  however,  that  many  of  us  do  not  give  it  as  much  and  as- 
careful  attention  as  we  ought,  and  for  that  reason  believe  that  a 
thorough  discussion  of  the  subject  will  be  of  benefit  to  a  large  ma- 
jority of  our  members. 

We  may  give  the  strictest  attention  to  all  the  various  details  of  the 
manufacturing  department  of  (ur  business,  watch  carefully  the  results- 
of  the  working  of  our  benches,  strive  to  have  the  best  yield  from  the 
coal  or  oil  used,  with  the  use  of  the  lowest  possible  per  cent,  of  coke  ; 
look  closely  after  the  returns  from  sales  of  coke,  tar  and  ammonia; 
have  our  condensing  and  purifying  apparatus  in  the  very  best  condi- 
tion ;  carry  gas  of  an  excellent  candle  power  safely  through  the  station 
meter  into  the  holder,  feeling  that  we  have  accomplished  excellent 
results  and  are  thoroughly  satisfied  with  ourselves ;  and  yet,  if  we  do 
not  watch  carefully  the  process  of  distribution  up  to  and  through  the- 
consumers'  meters,  we  will  be  disappointed  to  a  certain  extent  when 
the  net  results  of  our  labors  have  been  computed  at  the  end  of  the 
year. 

Do  not  for  an  instant  imagine  that  I  wish  to  criticise  or  question 
the  time  and  thought  put  forth  in  getting  the  gas  into  the  holder,  at 
the  lowest  possible  cost,  but  rather  that  I  wish  to  impress  upon  the 
members  the  fact  that  there  is  no  stopping  place  in  the  gas  business, 
from  the  time  the  coal  is  placed  in  the  retort  until  the  gas  is  sold  to 
the  consumer,  and  that  the  distribution  department  is  just  as  impor- 
tant, and  needs  the  same  close  and  careful  thought  or  attention,  as 
does  the  manufacturing  department. 


to 
to  ht  wxmmeA  ior. , 

at  ID 
alio  f^ar  oaacooaaied  for  gas 

C^mdemsmiM^m. — ^Ib  fonocr 
riK0z.-^  a§  -'  leakage  and  ooiid 
-^v'  th*  ' ir.tr  ■  ',zt :  Y-:.  irii  tbt  :=:proTcd  apparatus  in  the  aver- 
fii'T  tv^  *  '.:cs  '-:  tv-isT.  ti>t:.£l>  :::  ih*  condecsing  and  pnrifriDg 
'it'yi.r.T'zT.z.  I  c-^r.'.:  :h:zc  vtrr  tl-cs  o:  the  anaccoanled-ior  gas 
',»'-  "^t  'har^ei  :o  iC/nftr.^:::x  a::*r  ibe  gas  has  been  registered  by 
tht  -tit.'^r.  :r.r:*r.  2:  :be  proper  ttup-irai-are. 

.^hrtKki^e. — Tntrc  can  be  no    :-e«i:on  as  to  the  Cact  that  the 


arr;o  :r.t  of  gas  -inacio-jnicd  for,  when  ascertained  by  comparing  the 
'j'jar.::!;.'  rtzlittrtd  by  the  5tat:on  meter  asd  the  amount  registered  by 
'.ons  jrritr^'  meters  p!us  the  amount  used  by  the  company,  is  not  all 
a-'.f^ai  itakaze.  W:th  the  uniform  corrected  temperature,  at  which 
th*:  gas  :s  registered  at  the  station  meter,  and  the  varying  tempera- 
t'jf'rs  at  -.vhich  it  is  sold  at  the  consumers*  meters,  it  is  impossible  to 
have-  ih'rs':  two  registrations  the  same,  even  11  there  was  not  a  foot  of 
iif.VVi]  I'rakage  in  the  distributing  system.  It  is  also  impossible  to 
d'rt'rrrnine'  the  temperature  at  which  the  gas  is  registered  at  consum- 
er rs'  meters,  as  these  meters  are  placed  in  various  places  and  sub- 
'y'.(:U:(\  to  exposures  of  all  kinds,  from  the  heat  of  a  basement  in  which 
is  located  a  bakery  or  a  furnace  for  heating  a  building,  to  a  cellar 
th-'it  is  ijs'ially  the  temperature  of  the  atmosphere. 

In  a  climate  similar  to,  say  Cincinnati,  I  think  we  are  safe  in 
.'issutning  that  the  average  temperature  for  the  year,  at  which  gas  is 
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fold,  will  not  be  above  50°  F.  This  would  show  a  loss  of  2 J  per  cent., 
which  it  seems  impossible  to  overcome.  A  gain  to  the  consumer ;  a 
loss  to  the  gas  company. 

Many  of  you  have  no  doubt  noticed  the  variation  in  the  actual 
amount  (in  cubic  feet)  of  unaccounted-for  gas,  between  the  different 
months  of  the  year,  and  have  perhaps  tried  to  account  for  the  same 
bv  the  fact  that  increased  pressure  for  a  longer  period  in  the  winter 
days  caused  a  greater  amount  of  leakage  as  compared  with  the  sum- 
mer days,  when  the  period  of  heavy  pressure  was  not  so  long.  This 
fact  would  account  for  an  increase,  to  a  limited  extent,  of  actual 
leakage ;  but,  if  you  will  consider  for  a  moment,  the  fact  that  in  win- 
ter you  are  usually  selling  your  gas  at  a  temperature  of  4o°F.,  and 
even  less,  and  in  summer  time  selling  gas  at  a  temperature  of  65° P., 
or  more,  you  will  find  the  principal  reason  for  the  variation  in  amounts 
of  unaccounted-for  gas  between  the  seasons. 

Another  thing  to  be  considered  in  this  connection  is  the  fact  that 
two-thirds  of  the  sales  of  gas  are  made  during  the  winter  months  and 
at  a  low  temperature.  At  the  annual  meeting  of  the  Gas  Institute  in 
Edinburgh,  Scotland,  in  1895,  Mr.  D.  Irving,  of  Bristol,  read  a  paper 
on  '-  Unaccounted-for  Gas."  Mr.  Irving  prepared  a  number  of 
diagrams,  showing  temperature  of  atmosphere,  inlet  and  outlet  gas 
and  water  at  the  station  meter,  daily  mean  temperature  of  atmosphere 
and  gas  leaving  the  works  for  a  period  of  twelve  months,  and  going 
into  this  question  in  a  most  thorough  manner.  I  quote  as  follows 
irom  his  paper: 

'•The  gas  doubtless  reaches  the  consumers'  meters  at  about  the 
mean  temperature  of  the  earth  for  the  depth  to  which  the  mains  were 
laid ;  and,  taking  2  feet  as  the  average,  this  temperature  would  be 
between  i'^  and  2°  higher  than  that  of  the  air.  In  order  to  form  a 
correct  general  estimate  of  the  mean  atmospheric  temperature  a 
statement  is  appended,  giving  the  mean  temperature  for  each  month 
for  1 1  years.     *     *     * 

'•The  summary  embraces  the  United  Kingdom,  and  is  compiled 
from  the  daily  and  weekly  reports  issued  by  the  meteorological  office. 
The  mean  air  temperature  for  the  United  Kingdom  may,  upon  this 
authority,  be  taken  as  48.6°?.  So  that  50°  F.  may  be  taken  to  be 
the  average  temperature  of  street  mains  at  a  depth  of  two  feet." 

And  again,  Mr.  Irving  says: 

"  It  has  been  suggested  that  gas  passes  through  the  consumers*  me- 
ters too  quickly  to  attain  the  Temperature  of  its  surroundings.  To 
verify  this  suggestion  some  tests  were  made  with  five  light  dry  meters  at 
their  normal  capacity.  They  were  inclosed  and  surrounded  with 
melting  ice.  The  gas  entered  the  meter  at  a  temperature  of  65°  F., 
the  temperature  of  the  outside  of  the  meter  was  35°  F.  ;  and  the  re- 
sult was  7.J  per  cent,  slow  in  every  case  ;  exactly  what  theory  would 
lead  us  to  expect." 


I  thin.K  Mr.  Irvicg's  coccItzsioc  is  iboat  correct,  and.  takiDg  the 
rahacion  m  temperatare  between  the  gas.  as  registered  at  the  station 
meter  ("corrected  to  60'  F.  >  acd  the  arerage  tempezatme  at  vhich 
the  gas  is  sold,  voald  account  tor  from  2  to  5  per  cent,  of  the  gas 
sect  ot:t  vhich  is  charged  as  anaccoanted-for  gas.  AssanuDg  this  to 
be  the  fact,  there  is  still  75  per  cent,  or  more  ot  the  nnaccoonted-lor 
gas  that  mast  be  charged  to  ac trial  leakage.  We  can  therefore  give 
this  matter  a  considerable  part  of  oar  time  and  care,  and  vill  find  it 
a  very  profitable  investment. 

The  folloving  table  is  compiled  from  the  tveh'th  annoal  report  of 
the  Board  of  Gas  and  Electric  Light  Commissioners  of  the  Slate  of 
Massachusetts.  I  have  used  this  reoort  for  the  reason  that  the  in- 
formation  is  carefully  compiled  in  excellent  form,  and  gives  the  data 
necessarv  for  such  a  table. 

Fifty-eight  companies  make  report  of  the  amount  of  onacccunted- 
for  gas  for  the  year  ending  June  30.  1896.  and  the  average  for  these 
58  companies  is  6.47  per  cent.  In  this  calculation  the  report  of  the 
Bay  State  Gas  Company  is  left  out.  for  the  reason  that  over  99  per 
cent,  of  its  make  is  sold  to  other  companies,  and  is  therefore  counted 
in  the  report  of  these  several  companies. 

I  believe  that  the  average  of  these  58  companies  is  better  than  the 
average  of  all  the  companies  of  the  United  States  would  be ;  for  the 
reason  that  the  facts  as  to  the  amount  of  leakage  of  each  company 
being  published  each  year,  the  several  companies  have  striven  to  re- 
duce their  leakage  account  in  order  to  compare  favorably  with  others. 
Forty  of  these  companies  show  a  decrease,  and  18  show  an  increase 
in  the  per  '^ent.  of  leakage  as  compared  with  the  previous  year,  which 
goes  to  prove  that  each  company  is  paying  special  attention  to  the 
reduction  of  its  leakage  account. 

The  increase  in  leakage  of  the  18  companies  is  due.  in  most  cases, 
to  streets  being  torn  up  by  putting  in  sewers,  or  heavy  road  rolling 
in  building  new  streets.  I  think  a  close  study  of  this  table  will  bring 
out  some  valuable  information. 

I  have  used  numbers  to  designate  the  companies  rather  than  their 
n  irries  Cas  they  are  more  readily  referred  to  in  that  manner),  begin- 
ning with  the  lomfinny  showing  the  lowest  per  cent,  of  leakage. 

Nos.  I,  2  ;ind  3  are  Boston  companies.  The  elaborate  system  of 
v.ilves  ill  use  in  that  city,  so  arranged  that  the  actual  leakage  of 
the  iihiius  anc]  services  on  any  block  in  the  city  can  be  ascertained  in 
a  few  iiioiiKfiits  by  meter  test,  and  the  systematic  way  in  which  re- 
j)orts  of  Ic.'iks'  ancl  the  testing  of  mains  is  attended  to  there,  is  ex- 
j)l;m;ition  as  to  how  they  have  succeeded  in  reducing  their  leakage  to 
HUf  h  a  sniall  figure.  There  are  few  cities,  if  anv.  in  the  United 
Statr-s  that  have  such  a  complete  system  of  valves  and  as  thorough 
a  system  of  testing  as  I^ost(;n.  over  2,000  valves  being  used  for  this 
purpose. 
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back  some  15  years,  during  which  time  we  have  reduced  it  from  17 
to  18  per  cent,  to  the  present  loss  of  about  3.  We  have  practically 
relaid  all  of  our  old  mains  in  that  time,  discarding  all  2-inch  cast  iron 
pipe,  and  have  been  very  particular,  both  in  laying  and  relaying,  to 
get  3  feet  of  covering  over  all  pipe.  The  result  has  been  a  decrease 
in  our  loss  from  year  to  year.  We  do  not  go  as  much  by  our  per 
cent,  as  by  amount  lost  per  mile  of  main,  as  I  think  by  proper  care  it 
should  be  kept  easily  below  100,000  feet  per  mile.  *  *  *  * 
Most  of  our  leakage  we  have  found  to  be  in  poorly-made  joints  and 
pipe  not  properly  bedded.  Until  our  loss  was  below  5  per  cent,  we 
systematically  barred  our  mains  yearly.*' 

No.  5  reduced  the  leakage  from  6.60  per  cent,  to  3.50  per  cent., 
and  says  as  follows : 

*'  We  are  very  particular  about  testing  and  barring  all  sections  of 
mains  and  services.  We  are  renewing  services  all  the  time.  We  have 
a  good  gravel  soil.  Previous  to  the  year  ending  June  30  there  were 
miles  of  services  laid  that  gave  us  lots  of  trouble,  and  a  large  amount 
of  main  had  to  be  relaid." 

No.  15  reduced  leakage  from  9.95  in  1895  ^o  6.67  in  1896.  They 
fiay : 

*' The  excess  of  leakage  for  the  year  1895  over  other  years  was 
caused  by  the  city  putting  in  a  system  of  sewerage.  W^e  have  a  lot 
of  2-inch  main,  most  of  it  cast  iron,  but  everything  that  we  lay  to-day, 
from  4-inch  down,  we  lay  wrought  iron,  and  consider  it  the  best  and 
cheapest."    - 

No.  16  reduced  leakage  from  9.48  per  cent,  in  1895  to  6.71  in 
1896,  and  explains  it  as  follows: 

"  We  have  made  it  a  practice  the  ist  of  May  of  each  year  to  com- 
mence leak  hunting,  but  last  year  we  did  the  same  in  September  as 
well.  Most  of  the  leaks  I  found  in  pipes  with  lead  joint ;  we  have 
both  lead  and  cement  joints.  We  don't  have  any  trouble  with  ser- 
vice pipes.  They  are  all  tested  with  steam  pressure  before  they  are 
laid.  Going  over  our  pipe  twice  last  year  accounts  for  the  smaller 
leakage." 

No.  22  reduced  leakage  from  11.03  ^^  ^^95  to  7.88  in  1896,  and 
reports  as  follows  in  regard  to  it : 

'^  In  the  year  1895  ^^^  city  purchased  a  steam  roller,  and  made  a 
thorough  compression  of  several  streets  where  we  had  gas  mains. 
The  consequence  was  that  after  the  ground  froze,  to  a  depth  of  4  or 
5  feet,  we  had  six  broken  mains  during  the  winter,  which  was  the 
occasion  of  our  increase  in  leakage  from  8.07  per  cent,  to  11  03  per 
cent.  ;  and  was  reduced  the  following  year  to  7.88,  which  was  occa- 
sioned by  the  repairing  of  the  broken  mains." 

No.  33  reduced  leakage  from  14.86  per  cent,  in  1895  ^o  io-75 
per  cent., in  1896,  under  the  following  conditions: 

*'  All  of  our  streets  are  well  supplied  with  valves,  each  valve  being 
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Low  street  main  pressure „ 4 

Well  laid  mains 4 

Correct  station  meters 3 

Frequent  testing  of  consumers*  meters ..« 4 

Thorough  condensation 3 

Large  mains 3 

Level  territory „ 3 

New  mains „ „ 2 

Good  street  main  governors 2 

Mains  and  services  steam  tested  before  laid i 

Services  *  pitched ' ^ i 

Governor  burners  on  street  lamps i 

Careful  attention  to  time  of  lighting  and  extinguish- 
ing street  lamps... 2 

Well  fixed  water  gas ^ - _ 

Sold  at  higher  temperature  than  station  meter 

New  meters 

Output  large  per  capita 

Smaller  mains  (6  inches  and  under)  wrought  iron.. 

Sewer  work  watched. .„ 

Mains  laid  in  soil  full  of  water 

New  services ^ ..„ ^ 

No  sewers 

Mains  on  each  side  of  street 

Total  number  of  causes  mentioned 26 

"  In  reports  from  14  companies  having  high  leakage,  the  following 
causes  therefor  were  assigned  the  number  of  times  indicated : 

Scattered  consumers 6 

High  pressure  on  account  of  gas  stoves,  etc 5 

Small  mains 5 

Bad  mains 4 

Hilly  territory 3 

Bad  service  pipes 3 

Bad  soil 2 

Sewer  building 2 

Shallow  mains „ 2 

High  pressure  to  fill  district  holders 2 

Concrete  pavements,  preventing  detection  of  leaks 

Electrolysis 

No  district  governors 

*  Deadhead '  consumers 

The  laying  of  street  pavements 

Total  number  of  causes  mentioned 1  5 
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made.  Careless  tapping  of  mains  for  services,  either  running  tap  in  too 
far  and  making  a  loose  joint,  or  screwing  pipe  in  too  hard  and  crack- 
ing main ;  not  properly  blocking  service  pipes  to  prevent  settling, 
and  consequent  pulling  out  of  the  service  pipe  from  the  main.  No 
attention  being  paid  to  kind  of  soil  pipe  is  buried  in,  or  keeping 
away  from  cinders,  etc.  Electrolysis.  Failure  to  test  consumers' 
meters  frequently,  and  keep  them  in  repair.  *  Excessive  street  main 
pressure.  Small  mains.  Small  services.  Neglect  to  keep  strict  super- 
vision over  all  the  details  of  distribution,  at  all  times. 

One  of  the  greatest  sources  of  leakage  is  in  the  service  pipes.  We 
bar  our  mains,  from  one  end  to  the  other,  frequently,  and  repair 
them  where  found  defective,  but  too  often  neglect  the  services. 

If  we  would  thoroughly  examine  our  services,  we  would  very  likely 
be  surprised  at  the  great  number  of  them  that  would  be  found  leak- 
ing. I  have  found  districts  of  a  city  where  it  was  necessary  to  renew 
the  service  every  five  years,  while  in  other  parts  of  the  same  city 
services  that  had  been  in  for  20  years  were  found  in  good  condition. 

The  Columbus  (Ohio)  Gas  Company  have  given  the  subject  of 
leakage  considerable  attention,  and  I  quote,  by  permission,  from  a 
letter  recently  received  from  Mr.  Irvin  Butterworth,  First  Vice-Presi- 
dent and  General  Manager,  as  follows : 

**  During  the  year  1886  this  company  renewed  305  services.  A 
large  per  cent,  of  these  services  were  renewed  because  they  were  not 
large  enough  to  supply  the  quantity  of  gas  required,  the  buildings 
having  been  made  larger  since  the  services  were  put  in.  In  some 
cases  we  found  leaks  that  we  did  not  suspect  until  we  began  to  en- 
large the  services.  Our  services  were  never  less  than  i  J  inches  in 
diameter,  no  matter  how  small  the  building.  We  also  have  lately 
adopted  the  plan  of  enlarging  the  services  very  materially  at  points 
where  they  are  exposed  to  the  cold ;  say  in  passing  through  area 
ways,  we  enlarge  a  i  J-inch  service  to  3-inch  service.  We  make  a 
thorough  inspection  of  service  pipes  and  street  mains  every  summer 
and  also  watch  lawns  and  notice  whether  grass  is  dying.  We  also 
have  our  clerk  go  over  our  reading  books  carefully,  and  test  the  me- 
ters in  cases  where  the  consumption  seems  to  be  unaccountably  fall- 
ing off.  We  also  test  all  our  meters  nearly  every  two  years.  In  all 
the  above  ways  we  are  reducing  our  leakage  very  materially.  In  nine 
months  of  the  last  fiscal  year  our  leakage  was  6,000,000  feet  less  than 
for  the  corresponding  months  of  the  preceding  year." 

Some  Methods  of  Preventing  Leakage. — From  the  foregoing  you 
will  see  that  some  of  the  ways  to  prevent  leakage  are  as  follows: 

Use  wrought  iron  pipe  for  all  mains  less  than  4  inches  in  diameter. 

Coat  all  wrought  iron  pipes  with  a  preparation  similar  to  that  de- 
scribed in  a  paper  on  ^'Coating  Service  Pipes,"  read  at  the  1896 
meeting  of  the  American  Gas  Light  Association. 

Have  joints  and  rivets  of  gasholders  examined  frequently  and 
scraped  and  painted  whenever  necessary,  at  least  once  in  two  years 
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with  new  holders,  and  oftener  with  those  which  have  been  in  use  a 
number  of  years. 

If  service  pipes  go  through  ground  filled  with  ashes  or  cinders, 
pack  at  least  6  inches  of  clay  around  pipe  before  filling  ditch. 

Put  m  no  service  less  than  one  inch  in  diameter;  the  larger  the 
service  the  less  liability  of  leakage. 

Do  not  make  large  taps  in  small  mains,  but  rather  put  on  a  sleeve 
with  proper  sized  hole  tapped  in  it. 

How  to  Find  L^aks, — Whenever  you  find  a  person  who  is  ready 
and  willing  to  undertake  a  special  task,  or  who  shows  an  unusual  de- 
sire to  accommodate  another  person,  if  you  look  very  closely,  you 
will  usually  find  ^^a  string  tied  "  to  the  particular  favor,  and  I  am 
frank  enough  to  say  that  there  is  a  string  tied  to  this  paper.  I  want 
to  know  how  to  find  and  remedy  leakage,  and  I  hope  that  some  of 
our  members  will  tell  us  some  new  or  better  way  to  accomplish  this 
result  than  what  we  have  to  depend  upon  at  the  present  time. 

One  of  the  methods  most  universally  adopted  in  searching  for  leaks 
is  what  is  called  ''  barring**  the  mains  and  services.  A  pointed  steel 
bar,  made  of  say  f-inch  hexagon  steel,  and  about  4  or  5  feet  long,  is 
driven  down  over  the  main  pipe  or  ser>'ice  till  near  the  pipe,  and 
the  hole  thus  made  in  the  ground  allows  the  gas  (if  there  is  a  leak 
near  where  the  bar  was  driven)  to  escape  to  the  surface,  and  tests 
made  by  smelling  or  by  a  lighted  match.  Where  there  is  indication 
of  a  leak  the  main  or  service  is  dug  up  and  repairs  made. 

An  excellent  apparatus  for  drawing  this  bar  out  after  it  has  been 
driven  down  is  shown  in  Fig.  9  of  the  Wrinkle  Department  of  the  West- 
ern Oas  Association,  at  its  meeting  in  1895,  by  Mr.  W.  H.  Odiorne. 
The  use  of  the  bar  is  all  right  in  loose  soil,  but  where  there  is  very 
much  clay  in  the  soil  the  bar  will  sometimes  fail,  as  the  clay  packs 
firmly  around  the  bar  and  prevents  the  gas  coming  into  the  hole  made 
by  it. 

Sections  of  main  may  be  tested  by  meter,  especially  those  in  out- 
lying districts.  As  the  use  of  a  gas  bag  is  not  to  be  depended  upon 
at  all  times,  I  usually  cut  the  miin  in  two,  plugging  both  ends  tempo- 
parily  with  wooden  plugs,  and  then  connect  the  two  sections  through 
a  5-light  test  meter.  Vou  (  an  in  this  way  (piickly  determine  whether 
the  leakage  is  sufficient  in  any  one  section  to  justify  expending  the 
labor  necessary  to  carefully  search  for  it.  In  making  such  tests  I 
always  have  all  meters  shut  off  during  this  time,  so  that  the  turning 
on  of  a  burner  in  a  stove,  or  the  lighting  of  any  burner  in  a  house, 
could  not  deceive  us  as  to  the  actual  amount  of  leakage. 

Every  winter,  when  the  ground  is  frozen,  I  have  a  man  go  to  every 
stopcock  box  in  the  city  and  see  if  there  is  any  indication  of  a  leak. 
Any  gas  escai)ing  from  the  pij)es,  not  being  able  to  go  through  the 
frozen  ground,  would  travel  under  the  hard  crest  till  it  strikes  an 
opening  like  a  stopcock  box,  and  many  leaks  can  be  located  in  this 
way.      This  is  one  good  use  a  sto])cock  box   can   be   put  to  at  least 
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once  a  year.  Water  works  stop  boxes,  and  especially  the  valve 
boxes,  which  are  usually  located  near  the  main,  can  be  utilized  in 
this  manner  also,  and  will  be  found  to  aid  very  much  in  hunting  gas 
leaks. 

It  is  also  well  to  *'  stand  in  "  with  the  members  of  the  Police  and 
Fire  Departments,  and  also  the  street  men  of  the  water  works,  as 
they  are  in  many  different  parts  of  the  city  every  day,  and  will  fre- 
quently be  able  to  report  items  that  will  assist  materially  in  finding 
gas  leaks. 

A  systematic  record  of  every  report  of  "  gas  smell,"  and  a  thorough 
examination  as  to  the  cause  of  such  a  ^^  smell,"  will  frequently  result 
in  finding  leaks  in  unexpected  places.  When  I  say  thorough  exami- 
nation I  mean,  that  if  there  is  a  smell  of  gas  the  leak  must  be  found 
before  the  search  for  it  is  abandoned.  A  recent  case  will  illustrate 
this.  A  ^^  smell  of  gas  "  was  reported  at  a  catch  basin  of  a  sewer, 
and  the  odor  was  so  strong  that  I  at  once  gave  orders  that  no  light 
be  taken  near  the  opening.  A  drip  pipe  to  the  sidewalk  and  a  ser- 
vice to  a  lamp  post  were  the  only  branch  pipes  near  this  point,  and 
they  were  uncovered  and  no  leak  found.  The  main  was  stripped  for 
over  fifty  feet,  with  no  better  results.  The  sewer  was  examined,  and 
there  was  no  odor  of  gas  at  all  in  it.  Still  there  was  a  strong  smell  of 
gas  at  the  catch  basin.  About  sixty  feet  from  this  point  a  i-inch 
•ervicepipe  led  into  a  residence,  and,  upon  having  this*  pipe  uncov- 
ered, we  found  the  stopcock  broken.  The  stopcock  was  just  inside 
the  curb,  and  quite  a  hole  had  been  left  below  the  curb  when  the 
contractors  placed  them,  and  the  gas  had  traveled  under  this  curb  to 
where  the  catch  basin  had  broken  its  line,  and,  that  being  the  first 
opening,  had  made  itself  known  there.  There  was  no  stopcock  box 
on  this  service.  Three  days  were  spent  in  finding  this  leak,  and  if 
we  had  not  kept  on  until  it  was  found  we  would  still  have  had  that 
loss. 

The  most  difficult  place  to  locate  gas  leaks  is  under  asphalt  or  brick 
streets,  as  the  escaping  gas  will  sometimes  travel  hundreds  of  feet 
under  the  concrete  foundation  of  these  streets,  and  it  is  almost  im- 
possible to  tell  where  it  conies  from.  I  am  in  hopes  some  of  our 
members  may  be  able  to  tell  us  how  to  handle  leaks  under  such  pave- 
ments or  streets. 

Careful  attention  to  the  shade  trees  and  grass  lawns  will  show  where 
gas  is  leaking;  for  it  is  a  fact  that  an  escape  of  gas  near  a  shade  tree, 
or  under  a  grass  lawn,  usually  results  disastrously  to  their  future  growth. 

In  conclusion.  I  wish  to  express  my  thanks  to  those  parties  who 
have,  by  promptly  answering  my  letters  of  inquiry,  and  furnishing  the 
desired  information,  assisted  greatly  in  the  preparation  of  this  paj)er. 
I  hope  that  a  free  and  full  discussion  of  the  subject  of  leakage  will 
follow  this  reading,  and  in  that  way  accomplish  the  mission  for  which 
this  paper  is  presented — the  gathering  of  information  that  will  be  of 
benefit  to  us  all. 
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DISCUSSION. 


The  President — Gentlemen,  this  valuable  paper  of  Mr.  Jenkins  is 
now  before  you  for  discussion. 

Mr.  Somerville — Mr.  President,  I  think,  sir,  that  Mr.  Jenkins 
should  be  congratulated  on  his  courage  in  preparing  a  paper  on  a 
subject  which  has  so  often  been  before  this  and  kindred  associations. 
I  am  sure  he  deserves  a  special  vote  of  thanks  for  so  doing ;  but 
leakage,  as  he  says,  is  always  before  us,  and  such  is  its  importance 
that  the  reduction  or  stoppage  of  leakage  has  been  compared  in  value 
to  finding  a  gold  mine.  There  is  just  that  much  money  saved,  and 
that  has  been  the  most  of  our  work.  The  time  of  the  men  I  see  be- 
fore me  has  been  largely  taken  up  in  renewing  and  relaying  their 
whole  system  of  gas  mains,  because  this  subject  was  not  so  well  under- 
stood 30  or  40  years  ago.  The  gas  companies  then  had  strange  ideas. 
They  let  out  this  part  of  the  work  to  contractors,  and  the  man  who 
could  string  together  the  largest  amount  of  pipe  was  considered  smart. 
Our  business  has  been  simply  to  take  up  and  relay  that  man's  work 
all  through.  I  venture  to  say  if  the  proper  time  and  care  were  taken 
in  laying  mains  and  services  there  would  be  no  leakage  whatever. 
If  we  can  lay  100  yards  of  pipe  perfectly  gas-tight — and  we  can — 
there  is  nothing  to  hinder  us  from  laying  100  miles.  I  recently  took 
up  two  miles  of  pipe  which  I  laid  12  years  ago,  and  did  not  find  a 
single  leak.  Only  two  joints  showed  a  slight  moisture.  I  took  a  little 
time  and  had  the  work  done  right.  I  mention  this  to  show  that  mains 
can  be  laid  gas-tight.  But  here  comes  our  great  trouble  and  expense 
in  many  cases,  I  was  going  to  say  invariably.  After  we  have  laid  our 
mains  carefully  and  gas-tight,  the  city  comes  along  with  a  big  sewer, 
and  our  fine  job  of  main  laying  is  undermined  ;  joints  are  sprung  and 
have  to  be  relaid  again,  often  on  disturbed  ground.  What  astonishes 
me  is  to  hear  outsiders  talk  so  glibly  about  the  cost  of  making  gas. 
*'  Gas  can  be  put  into  the  holders  for  so  much.*'  What  has  that  got 
to  do  with  it?  The  consumer  doesn't  want  gas  in  the  holder,  but  at 
his  house.  These  people  don't  think  of  the  great  expense  and  loss 
we  are  put  to  in  continually  repairing  or  relaying  our  main  pipe  sys- 
tem. Now,  I  think  Mr.  Jenkins  is  right  as  to  temperature.  There  is 
not  so  much  leakage //*;-  se  as  we  think.  I  have  often  dug  down  to 
a  leak  which  I  am  sure  did  not  measure  half  a  foot  per  hour,  yet  it 
made  its  presence  felt  on  the  surface ;  and  I  have  often  thought  that 
if  all  my  unaccounted-for  gas  were  pure  leakage  we  would  simply 
stink  out  the  city.  From  4  to  5  per  cent,  is  due  to  difference  of  tem- 
perature in  the  registration  of  the  meters.  Regarding  the*  matter  of 
condensation,  every  bucket  of  water  (supposing  it  holds  7  gallons)  we 
take  out  of  the  inlet  of  the  holder  represents  1,700  cubic  feet  of  gas 
which  has  passed  and  has  been  registered  by  the  station  meter  as 
steam  or  vapor.  I  have  found  service  pii)es  to  be  the  great  transgres- 
sors in  leakage — just  at  the  gutter  or  below  the  street  car  tracks.      I 
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r  '^'T^.'-r  V,  v..i<-i  2  :-tv  r-fv-irc*.  Hi  lias  -iiver**!  die  ^^Tiesdoa  »«nr 
t.v,'v. /.-..*  ir.'t-^H:'^.  1-^  thr:  '-::*.-.-:*?:•: c  viiiiri  zLiy  pjflow  wiH  be  in 
; .  r. -^  •  -* '  Sf *  V  *  %r  i  r.  *  c  ^:i  r>. .« .  r.  -. f  -  :h  'ieti ; "i.  Re-ziriin^  tSh*  item  that 
?-v  >'"/>^.'  *-^>  V>  ray.'.laDi  icaicAi'-r  :.■*  ly  ^eT'ier^cajce  rather  dun  per 
r.'...'-  ',:  r.H  '..  f  »i^,':\fi  i'.:>r  r.-t  r.-.eans  ir.  :h^  lise  ot  Any  imliridiial 
f ',::,',  I'.  >.  f  :A'ii',**-A\\  '..'.r:  i^r-jv^rtioc  of  £i5  »hi':h  we  lc»e  b  the 
*r  .'  ,.'.':' ;i*.'>r.  '/f  o'.r  r'n-iit-^  in  «1o liars  ar.ii  tiecL?:  bit  suppose  too 
Ai<r,  V,  '/^,;ri ;,;,:..  /,r»':  f.f,::.\,zTr/  »i:fa  another  u ruler  diiterenl  condi* 
\\f,ft:  o:.'-  '/f  a;i»'  h  xdHy  \t^.  ^upplyinz  a  very  m'n:h  scattered  territory 
if  fr.;iy  ri;i /«•  /|ixt.ri/t  hoMfrr«)  tr>  which  trunk  raain>  arc  ran,  whereas 
nunUu  r  ri»;iv  h;iv"  ;i  rnor':  thi«^  klv  settled  territory,  and  the  absence  of 
«?»!/  Ii  'li-:fnr  f  m;iifis  or  oth'rr  lines  on  which  there  is  a  small  consump- 
h'»Fi.  A  'Ofrif/;iriHOfi  l/v  i>'Tf  entage  of  the  results  of  those  two  com- 
|i;irM'  ;  k  ,il»Holnt'ly  irii«*l*;iding.  The  company  apparently  doing  very 
\^■t  II  fhjv  li'-  doirij<  Ih**  poorer  of  the  two.  The  larger  rom|)anies  of 
oiM  ''I'lntrv,  f  Ihiiik*  ;irr  arMistrirned  to  make  a  comparison  per  mile 
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ot  main,  and  per  mile  of  main  reduced  to  a  three-inch  basis.  The 
rule  in  one  of  the  large  aggregation  of  companies  is  that  any  results  in 
leakage  per  annum  reduced  to  a  three-inch  basis  which  are  below  six 
figures  (below  100,000  cubic  feet  per  mile  of  three-inch  main  per  year) 
is  satisfactory.  Mr.  Jenkins  calls  attention  to  the  importance  of  making 
a  record  of  the  pressure  in  the  various  portions  of  the  city  during  the 
hours  of  greatest  consumption.  I  would  say  we  found,  in  some  of  our 
companies,  the  most  convenient  method  of  doing  that  is  to  employ  a 
large  portable  gauge,  which  can  be  set  in  a  store  or  building  in  the 
outlying  section  of  the  city,  particularly  in  low  lands  or  near  the  dead 
ends  of  mains.  The  sheet  can  be  changed  daily,  and  the  record  of 
two  or  three  days  in  each  location  is  extremely  valuable,  more  so  than 
the  reading  at  one  or  two  times  during  an  evening,  because  it  shows 
our  pressure  during  the  hours  of  lighting  and  during  the  day,  in 
which  the  gas  is  used  largely  for  cooking.  The  leakage  from  the 
crowns  of  holders  is  a  point  upon  which  I  have  been  very  much  inter- 
ested. Very  many  holders  are  built  with  tape  or  similar  packing  be- 
tween the  joints  of  the  sheets.  We  built  a  holder  a  number  of  years 
ago  in  which  the  constructors  were  especially  instructed  not  to  red 
lead  the  sheets  at  the  joint  on  the  two  sides  which  came  together  when 
lapped.  There  was  absolutely  no  covering  on  the  iron  at  those 
points.  The  sheets  were  kept  indoors,  under  cover,  until  placed  on 
the  holder;  then,  when  the  crown  was  constructed,  water  was  thrown 
upon  the  crown,  found  its  way  over  and  into  the  most  of  the  joints, 
and  when  we  made  our  air  test  upon  that  holder  some  days  later  it 
was  as  '*  tight  as  a  bottle,*'  as  the  expression  goes.  We  have  never 
had  any  leakage  whatever  on  the  crown  of  that  holder.  The  joints 
would  rust  together,  and  after  that  rusting  the  crown  was  painted.  I 
note  Mr.  Jenkins*  remarks  as  to  the  careless  tapping  of  mains.  I  had 
experience  of  the  way  in  which  work  was  done  in  the  old  days  when 
I  had  occasion  a  few  years  ago  to  go  over  a  long  line  of  main  and  cut 
off  the  lamp  services,  the  street  lighting  by  gas  having  been  discon- 
tinued. We  found  that  the  usual  practice — it  was  probably  before  the 
days  of  combination  drills  and  taps — had  been  to  cut  a  hole  in  the 
main  with  a  cape  chisel,  wrap  the  end  of  the  service  with  rags  satur- 
ated with  white  lead,  and  push  it  into  the  main.  We  also  found  in 
the  same  case  ^-inch  services  carried  to  supply  a  lamp,  and  a  branch 
off  to  one  or  more  stores  or  residences.  That,  too,  is  a  very  impor- 
tant point.  I  know  of  an  instance  in  which  an  opposition  company, 
in  a  city  which  had  long  been  supplied  by  another  company,  was  re- 
fused permission  to  open  up  the  streets  by  injunction  obtained  by  the 
earlier  holder  of  the  field,  and  in  order  to  supply  additional  consu- 
mers it  branched  its  service  where  it  crossed  the  streets  from  three  to 
five  houses,  and  where  they  had  entered  in  a  business  block  a  cellar, 
they  would  branch  their  pipe  and  carry  it  through  from  one  cellar  to 
another;  so  that  in  one  instance  we  found  a  house  supplied  from  the 
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'*•*■,   :•:/  •/,-:.  to  liicr:  a"  rr-itiori.  -:  a-<i  lii-wn  ox  the  pipe. 

j.y  'J.  •..'•,;!'. ^*;  o:  th^  ;'>;n:.  and  lo  uke  all  expansion  and 
/  'yf,t,.,/  !,or,  ;jr.*:i)jy  ifi  th':  j,jj/^.  nhile  the  collar  would  prevent  the  two 
\'i\>*  ■■  it'ttti  '/^^Ui,'/  f,'ii  f,i  \\u*:  one  with  the  other.  This  gentleman 
•  UUtS  \UM  ),i  a:i>.,  v/riH:  v'-ars  a;(o.  connected  with  the  Health  De- 
li ntim  t.t  ';!  Ml'  (  i»y  ol  N<-w  V'ork.  and  that  on  a  certain  occasion  the 
M.iV'»i  nS  Wi*  I  \\y  I  ;il|id  \t,  his  attention  the  necessity  of  instructing 
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the  gas  companies  to  stop  their  leakage  on  account  of  danger  to  the 
health  of  the  city.  He  accordingly  requested  an  interview  with  the 
engineers  and  superintendents  of  the  local  companies,  and  found  that 
for  the  one  reason  which  he  had  they  had  fifteen.  That  led  his  at- 
tention to  the  construction  of  the  new  joint,  and  I  expect  to  see  next 
week  some  of  these  joints  in  use.  I  would  suggest,  as  one  further 
appendix  to  Mr.  Jenkins'  paper,  a  compilation  (or  bibliography,  so 
to  speak)  of  preceding  papers  which  have  been  presented  before  this 
and  other  American  associations  on  the  subject  of  leakage  and  con- 
densation. That  of  Mr.  E.  C.  Jones,  then  of  Boston,  before  the 
American  Association  in  1887  ;  that  brought  by  Mr.  Nettleton,  before 
the  American  Association  in  1891 ;  and  that  by  Mr.  Addicks,  before 
the  New  England  last  spring,  are  specially  valuable ;  and  as  in  our 
information  each  step  we  take  is  a  step  beyond  that  which  has  gone 
before,  we  will  be  particularly  benefited  by  having  a  handy  reference 
to  all  the  literature  on  this  subject. 

Mr.  J.  R.  LvNN — I  am  very  sorry  that  a  member  of  the  Michigan 
Association,  who  made  the  remark  at  their  last  meeting  that  he  ob- 
tained 5.65  cubic  feet  of  17-candle  power  gas  from  one  pound  of 
bituminous  coal,  is  not  present  this  morning.  He  might  add  some 
point  regarding  the  accuracy  of  a  station  meter,  or  he  might  be  in- 
clined to  give  us  something  in  regard  to  how  high  leakage  might  be ; 
also  in  regard  to  the  temperature  of  the  gas  at  the  consumers*  meters. 
I  think  this  paper  should  emphasize  the  importance  of  having  a  con- 
sumer place  his  meter  in  a  proper  place,  not  outside  or  in  the  open 
air,  or  under  the  house,  or  any  other  place  where  the  temperature  is 
su')ject  to  any  great  and  sudden  change. 

Mr.  Moss — A  thought  suggested  by  this  paper  is  that  it  would  be 
better  if  a  correction  were  made  in  accordance  with  the  existing 
temperature  of  the  gas' delivered  to  the  consumer;  that  is,  take  the 
temperature  at  the  station  meter,  and,  of  course,  the  barometric  pres- 
sure, and  also  at  the  outlet  of  the  holder ;  then  take  it  again  at  a  num- 
ber of  places  in  the  districts  where  the  gas  is  being  consumed,  and 
even  the  temperature — that  is,  calculate  it  to  the  temperature  at 
which  the  gas  is  consumed.  That,  I  think,  would  be  more  cor- 
rect. That  thought  suggests  itself  through  what  Mr.  Newbigging 
says  in  his  hmdbook,  that  some  companies  have  actually  sold  more 
gis  than  the  station  meter  registered,  this,  of  course,  being  on  ac- 
count of  the  high  temperature  at  which  the  gas  passed  through  the 
consumer's  meter.  This  extra  amount  of  gas  was  put  down  as  sun 
gas.  Then,  again,  with  respect  to  the  reduction  of  leakage.  I  think 
if  we  would  have  our  mains  and  services  large  enough :  follow  the 
pressures  in  various  parts  of  the  district;  keep  a  good  field  book, 
which  will  show  our  weakest  places,  and  where  streets  are  being  con- 
tinually torn  up,  and  where  heavy  rollers  are  passing  over  them — 
going  over  those  mains  directly  after — I  think  we  could  reduce  the 
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Mi-  S;  A:if  IK"! — jL-saytfirTx  i^>t  f^i-xjisoac  ix  34r-  Jcnkiiis*  paper  as 
•I  i.'^'.iJn  z  d_v. :'i*r_r:z  izii  jyn^-^z  Jcai*  is  gifctts  pared  with 
ijy  1.1.:  :r  ir.ii-  w-i  ir*  x^:rr — .f^f  zz  zsit  risaber  ot  streets  of  this 
cii.ri,-.^'*rr  .-  'jzz  1 1>-  Tbtj  ir*  'i*zJiz  :-c  ccocietc  foofidatioDS,  the 
br.'.c  !•*.-£  li-'i  .-  P icli.z*t  it^-zitzzi  a&d  vbeie  we  hare  leaks  on 
9:z/iz.  !.•'«  'A  fcrt^t  T*  ^A^*  rr«i*  dr^c^ir  in  toraling  them.  I 
i>:rpi-d  i.>rjt  vf  liUft  =**ii.':*?r5  zjlI  *ip«tr:-£r>ce  ifi  streets  pared  in  the 
wai  %tii*<;.  az<i  «.^  hid  d-rs-f^c  5.:rjt  new  niethod  of  locating  and 
h^zd'.  zz  ItaJLS.  V>i  cirsLot  bar.  £rid  iz.  some  i>laces  ther  refuse  to 
al!vw  v>i  \rj  break  ii  a  street  izA-tx  a  •:<riGd  ot  five  rears  from  the 
tits*  the  ^trttt  p»avc3>tct  is  laid.  The  companr  tormerlr  operating 
oil  p'a't  were  verr  careless  in  goir^  o^er  the  street  before  the  pave- 
ments were  laid,  acd  it  has  been  a  contin:ial  annorance  and  worrv 
rv'cr  sincc- 

Mk.  E  G.  Co«derv — In  Milwankee  we  have  some  asphalt  streets, 
of  which  the  city  seems  to  be  verr  prond.  In  case  of  a  leak  they  are 
very  reluctant  to  give  the  gas  company  a  permit  to  open  the  street : 
in  fact,  they  have  not  yet  granted  such  permit  Hlien  we  undertake 
to  get  into  the  catch  basin  of  the  sewers  and  tunnel  under  the  pave- 
ment to  get  at  the  leaks,  the  asphalt  company  objected,  as  they  were 
under  contract  to  keep  the  asphalt  in  repair,  .\fter  making  several 
attempts  of  this  kind  at  getting  at  leakages,  we  went  to  barring 
through  the  asphalt  pavement,  and  the  city  made  no  objection,  pro- 
vided we  filled  up  the  two-inch  hole  with  a  quality  of  pitch  that 
would  not  oe  hard  enough  to  crack  in  cold  weather. 

M;'.  CoPi^Ki — I  have  nothing  of  interest  to  say  on  the  subject  ot 
leakage,  or  finding  leaks,  but  I  would  like  to  utter  a  word  of  warn- 
ing to  th^:  rnc-rnbcrs  of  this  Association  who  are  about  to  have  sewers 
built  in  their  respecti\e  towns.  Three  years  ago  the  city  in  which  I 
liv«:  built  nearly  loo  miles  of  sewers,  and  our  leakage  jumped  from 
4.6  to  19  per  cent,  in  one  year.  We  have  been  at  it  ever  since,  but 
have  not  yet  rear  hed  a  normal  condition.  If  you  are  to  have  sewers 
to  r  ontcnd  with,  it  will  certainly  pay  you  to  take  an  interest  during 
th^!  tiiiK*  the  sc-wers  are  lairl  to  see  that  every  main  exposed  or  likely 
to  l>ir  (rxpo«terl.  and  every  service  pipe  as  well,  is  protected.  For 
thrcr  years  wc  have  not  finished  finding  leaks,  and  it  will  take  a  year 
or  two  yet  to  get  over  it. 

Ml'.  A.  S.  MiLi.KK — .\  great  deal  has  been  said  about  temperatures 
and  barometric  pressures,  but  nobody  has  suggested  the  propriety  of 
testing  the  station  meter.  I  think  as  a  rule  the  station  meter  is  put 
into  a  works  anri  is  allowed  to  run  until  it  stops.  The  station  meter 
should  \nt  tested  at  least  once  a  year,  to  be  sure  that  it  is  correct,  and 
that  w(f  are  not  deceiving  ourselves  regarding  the  amount  of  our 
leakage. 
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Mr.  Highlands — I  do  not  believe  as  a  rule  any  of  us  cares  to  say 
very  much  when  the  subject  of  leakage  comes  up.  I  have  been 
troubled  more  or  less  on  that  account  for  two  or  three  years.  Think- 
ing the  trouble  was  not  entirely  with  our  mains,  and  suspecting  that 
some  of  the  trouble  might  be  in  our  meters,  we  last  winter  brought  in 
and  tested  every  meter  we  had ;  and  our  percentage  of  leakage 
dropped  off  from  i6  to  lo.  Our  meters  had  not  been  tested  for 
three  or  four  years  prior  to  that.  We  found  something  new  in  con- 
nection with  meters.  I  remember  one  block  where  we  had  set  three 
lo-light  meters  together,  and  during  the  year  they  attracted  our 
attention.  Upon  testing  tliem  we  found  them  about  35  per  cent, 
slow.  We  took  them  entirely  apart  to  see  if  we  could  discover  if 
anything  had  been  done  with  the  meters,  and  were  unable  to  dis- 
cover any  particular  reason  why  they  should  be  35  per  cent.  slow. 
We  kept  a  record  of  every  meter  tested,  the  name  of  the  customer, 
the  length  of  time  it  haa  been  in  use,  and  the  manufacturer,  and 
when  some  of  our  meter  salesmen  were  around  there  this  spring  they 
found  some  very  interesting  reading  matter. 

Mr.  Evans — For  seven  years  I  had  the  temperature  of  the  gas  at 
the  outlet  of  the  station  meter  taken  by  the  men  at  the  works  every 
hour.  1  honestly  believe  that  a  great  deal  of  unaccounted-for  gas  is 
due  to  the  temperature  at  which  it  is  registered.  For  the  past  year- 
and-a-half  I  have  been  using  a  device  which  automatically  takes  care 
of  itself.  It  registers  every  minute  of  the  day  the  exact  temperature 
at  which  the  gas  is  passing  through  the  meter.  This  was  made  by  the 
Bristol  Gauge  Company  for  me.  I  do  not  know  whether  anyone  else 
has  one  of  them,  but  I  assure  you  it  is  a  very  good  thing. 

Mr.  Jenkins — I  would  like  to  make  one  or  two  remarks.  In  re- 
gard to  the  temperature  of  the  gas  to  be  taken  and  a  monthly  average 
made.  I  think  that  would  not  do  in  all  cases,  especially  on  the  ques- 
tion of  temperature,  because  that  would  vary.  Most  of  us  vary  in  the 
amount  of  gas  made  each  day,  and  if  we  should  make  200,000  feet 
of  gas  to-day  at  66"  temperature  registration  of  the  station  meter,  and 
500,000  feet  to-morrow  at,  say,  62"^  registration,  it  would  not  be  a  fair 
thing,  at  the  end  of  the  month,  to  average  those  two.  The  only  way 
I  can  see  is  to  take  it  not  less  than  every  twelve  hours,  and  oftener  if 
you  can ;  that  is  the  only  fair  way  to  average  your  correction.  As  to 
the  other  point  Mr.  Thompson  brings  up :  We  take  the  reading  of 
the  station  meter  and  put  what  that  shows  in  a  column ;  in  the  next 
column  to  it  we  put  in  red  ink  figures  the  corrected  amount,  corrected 
for  barometer  and  thermometer,  and  those  figures  are  read  for  the 
balance  of  the  month.  Mr.  Thompson  speaks  about  the  (juestion  of 
figuring  the  area  per  mile.  I  would  say  I  call  attention  to  this  in  the 
paragraph  which  reads:  "While  such  calculation  may  be  of  some 
service  to  us  for  comparisons,  and  in  determining  such  questions  as 
may  come  to  us  individually,  I  think  what  we  want  to  consider  most 
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the  station  meter,  and  also  read  the  thermometer  at  the  same  time — 
at  about  6  in  the  morning  and  6  in  the  evening.  From  one  end  of 
the  year  to  the  other  the  registration  on  our  station  meter  will  not 
vary  over  lo^  or  12°.  We  keep  the  temperature  of  our  gas  very  near 
equal.  I  think  the  time  that  you  are  using  the  largest  quantity  of 
gas  would  be  the  proper  time. 

On  motion  of  Mr.  Pratt,  a  vote  of  thanks  was  tendered  to  Mr. 
Jenkins  for  his  paper. 

The  President  introduced  Mr.  H.  Wilkiemeyer  of  Evansville, 
Ind.,  who  read  the  following  paper: 

THE   WELSBACH   INCANDESCENT   GAS   LIGHT   FOR 
UTILITY  AND  ECONOMY  IN  STREET  LIGHTING. 

As  the  wheels  of  time  turn  round  and  round,  they  constantly  pre- 
sent new  problems,  new  theories.  There  is  nothing  fixed  and  cer- 
tain in  any  of  the  avenues  or  marts  of  trade,  profession  or  art.  What 
may  be  fashionable  and  favorite  to-day,  next  year  will  be  relegated 
to  the  ash-pile  or  the  attic.  This  is  an  age  of  fads,  and  fads  are 
ephemeral.  When  electricity  was  first  developed  and  introduced, 
when  the  electric  promoter  made  his  first  bow  to  the  commercial 
world,  the  whole  world  went  crazy  on  the  subject.  Nothing  would 
do  for  street  lighting  but  the  white,  graveyard,  ghoulish  glare  of  arc 
lamps.  Incipient  villages,  aspiring  to  ambitious  city  airs,  each  must 
have  its  "  plant,**  and  the  first  thing  done  in  a  new  ''  boom  '*  town 
was  to  announce,  in  fiaming  posters,  that  it  was  lighted  with  elec- 
tricity. But  this  craze  is  on  the  wane.  There  is  no  longer  any  rea- 
son why  the  gas  post  should  be  idle — a  rusty  monument  of  a  by- 
gone age.  The  invention  of  the  modern  burner  has  done  away  with 
the  yellowish  cast  of  the  street  lights  of  the  ''eighties,**  and  the 
greatest  of  all  is  the  Welsbach 

On  the  thoroughfares  of  great  cities,  where  the  business  blocks  and 
factories  stand  on  the  inner  edge  of  the  pavement,  there  can  be  no 
more  powerful  agent  in  turning  night  into  day,  brilliant  as  when  the 
fiun  hangs  high  in  the  heavens,  than  the  electric  arc.  The  vigilant 
eye  of  the  night-watch  can  scan  the  entire  length  of  street  and  alley, 
and  the  thief  and  midnight  prowler,  the  thug  who  seeks  the  dusky 
shades,  will,  like  Othello,  find  his  occupation  gone. 

But  go  with  me  to  th'e  side  streets  of  the  village,  or  the  suburbs  of 
the  great  city,  where  the  houses  stand  back  from  the  street,  ihe  pride 
and  glory  thereof  being  the  spacious  and  well- kept  lawn  ;  where  the 
pavements  are  shaded  with  rows  of  trees  that  meet  almost  in  the 
middle  of  the  street  and  lend  a  sylvan  beauty  to  the  scene. 

What  is  needed  to  make  safe  an  avenue  of  this  kind,  the  pride  and 
glory  of  the  place?  Is  it  the  arc  electric  light  hung  high  in  the  air, 
and  throwing  its  light  in  the  heavens?  No;  it  is  not  calculated  for 
5uch  use.     The  few  rays  that  penetrate  the  dense  foliage  only  serve 


V 


f  /  -,i  •   --  *  * 


'  /■  * 


-  -i  :-:^    '-i-i  2*:  in  irirzti  xs  ire  rrc^r»r£-  scri 

••   .i--t— T  'izzzzt'i  irr".  ¥i  r'z-rrc  rce  tkit  garc 
-  -.    5  :*:«:  :ii  zLii*  ^t-rt  i  h-zof  rliceti  apon  the 


'  #■ 


♦'/« 


■.♦.'■  • '  < 


•     «    4  *  /     , 


*-fi'/'»;/»«  *'/  ■»' 


5^.  !*iT-.rr  in  iiemre  sorely  large 
'•'  *  ••''  *•  .:.:.>•  :i:-t.  ^-^^  :::*  s -f^o: ::  wa5  3udcloopcn• 
^V'    r.'»'/  h'v   :r,  ;,./:.!;7  op*n:;or.  ^cnic^ha!  more  thar.  400  street 
|/;i-  I'Ufip::  '/ifh  V/<  J?s;i';,  *',;rr.er-.  and  they  are  so  universally  popn* 
I'M  Hit!  Mj»  t'#  tl»»i;  tjffi*'  »'#r  h^ve  not  yet  erected  the  full  complement 


313 

of  250  arc  lamps  provided  for  in  the  contract,  by  a  considerable 
number. 

*'  On  streets  shaded  by  trees  the  gas  lights  with  Welsbach  burners 
have  given  much  better  satisfaction  than  electric  arc  lights — in  fact, 
the  Welsbach  burners  have  given  satisfaction  wherever  used.  Many 
citizens  have  asked  for  them  in  place  of  arc  lights ;  in  only  a  few  in- 
stances have  citizens  asked  for  electric  light,  nearly  all  preferring  the 
Welsbach  gas  light." — (Annual  Report  of  the  Board  of  Public  Works, 
of  Evansville,  Ind.,  April,  1897.) 

'*  To  the  householder,  the  storekeeper  and  the  taxpayer  the  Wels- 
bach burner  is  a  Godsend.** 

For  this  burner,  the  price  received  from  the  city  is  $20  per  year, 
or  ;Ji.66  per  month  for  each  gas  post.  The  2,000-candle  power 
electric  arc  lamp  costs  the  city  $95  per  year,  or  about  $S  per  month, 
and  does  not  give  the  police  protection  afforded  by  a  very  few  Wels- 
bach lamps. 

January  ist,  1896,  we  had  155  lamps  in  operation. 

Man-       Cbim 
ties.        neys. 

In  January  connected  105  posts,  renewals  required.. 3  2 

**  February , 

^*  March  connected        56  posts 
^*  April  '^  2     '* 

May  "  II 

June  '*  12 


26  2 

25  4 

62  7 

54  2 


78  3 

96  4 

80  8 


ii    A4av  44  T  T  44 

i.July  4i  g       ;; 

*'  August  **  2      '* 

^'  September „ ^ - 80  7 

^*  October 92  4 

*'  November  connected  26  posts,  renewal  required 65  5 

*'  December         **  2     ''  ''  63  2 


Total  No.  of  lamps  380  Renewals  for  all  lamps  in  use  724        50 

The  total  cost  of  breakage  and  renewals  during  the  12  months  of 
the  year  1896  was  only  $276.75. 

From  1820,  when  the  scientist  of  Glasgow  first  discovered  the 
principle  of  the  union  jet  burner,  and  gave  the  world  an  easy,  and  at 
the  same  time  a  fairly  effective  method  of  consuming  the  then  newly- 
introduced  illuminant,  until  quite  recent  time,  coal  gas  has  been  con- 
sumed by  the  methods  which  sufficed  for  illumination  in  the  early 
days. 

**  The  present  system  of  lighting  by  means  of  incandescent  mantles 
marks  the  perfection  of  many  years  of  experimental  toil  and  disap- 
pointment before  the  desired  goal  was  reached  ;  and  from  the  day 
when  Talbot,  in  1855,  first  noticed  that  a  piece  of  blotting  paper 
soaked  in  a  solution  of  calcic  chloride  and  burnt  in  the  flame  of  a 
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t  itu*\\*'  \tow*'T  VVelnliarh  lights,  a  test  of  which  was  made  at  different 
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places  in  the  village  during  the  last  few  weeks.  We  have  no  doubt 
that  the  citizens  of  this  village  are  as  well  satisfied  with  the  new  lights 
as  the  board  of  trustees  was,  and  will  approve  therefore  of  their  action 
in  accepting  the  new  illuminating  system,  which  entails  comparatively 
small  expense.'  *' 

In  London  a  slight  improvement  on  the  Welsbach,  named  after  the 
inventor,  *'The  Denayrouze,"  will  be  shortly  introduced,  and  the  ex- 
hibitions already  made  of  its  use  and  cheapness  will  make  the  Wels- 
bach still  more  desirable  for  street  lighting. 

The  recent  Gas  Exhibition  at  Madison  Square  Garden  convinced 
many  an  electrical  engineer  who  went  merely  to  sneer  and  criticise  at 
the  vain  attempt  of  the  gas  men  to  bring  again  into  prominent  and 
popular  use,  what  they  deemed,  an  antiquated  illuminant,  went  away 
disappointed  after  seeing  the  brilliant  display  of  Welsbach  gas  light, 
sending  out  a  volume  of  soft,  white  light,  not  dazzling,  but  beautiful. 

In  Paris  the  Welsbach  system  has  supplanted  the  arc  light  in  almost 
every  prominent  part  of  the  city,  the  Place  de  Concorde,  Champs 
Elysees,  Cathedral  of  Notre  Dame,  Avenue  Le  Grand  Armee,  etc. 

The  rapid  improvement  of  gas  burners  establishes  the  fact  that  gas 
is  to  be  the  illuminant  of  the  future  as  it  was  in  the  past.  The 
problem  of  perfect  combustion,  the  proper  admixture  of  gas  and  air, 
is  being  improved  every  day. 

DISCUSSION. 

The  President — Mr.  Wilkiemeyer's  paper  is  before  you.  He  will 
be  glad  to  answer  any  questions. 

Mr.  Ferrier — Mr.  Wilkiemeyer,  is  the  $20  figure  for  an  all-night 
lamp  ? 

Mr.  Wilkiemeyer — All-night  and  every  night. 

Mr.  Ferrier — Does  Mr.  Wilkiemeyer  use  glass  or  mica  chimneys  ? 

Mr.  Wilkiemeyer — Mica.  It  is  a  fact  we  had  fewer  repairs  last 
year  (1896)  than  we  had  in  the  summer  of  1895,  when  the  experi- 
ments were  made.  The  experiments  required  an  excessive  number 
of  mantles ;  just  what  number  I  cannot  now  recall  accurately.  I 
think,  though,  we  replaced  52  mantles  on  the  six  posts,  the  summer 
months  of  1895. 

Mr.  Ferrier — I  find,  especially  in  the  South,  that  we  have  trouble 
with  flies  and  bugs  in  the  VVelsbach  burner. 

Mr.  Highlands — It  is  hardly  necessary  to  say  that  the  article  just 
read,  with  its  inferences  and  deductions,  is  a  somewhat  surprising 
one  to  present  to  a  body  of  gas  engineers,  men  whose  sole  ambition 
is  to  make  gas  cheap  and  sell  plenty  of  it.  In  the  first  place,  the 
gentleman  states  that,  on  the  thoroughfares  of  cities  which  are  lined 
with  business  blocks  and  factories,  the  arc  light  is  undoubtedly  best 
for  street  illumination.  What  a  position  this  is  in  which  to  put  the 
poor  gas  man  who  has  no  electric  light  plant  He  must  surrender 
the  streets  where  he  has  large  mains  and  an  unlimited  supply  of  gas 
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wtea  be  hid  the  oppotteniti'  off  faraiAn*g  either  one.  Let  vs  tee 
hdv  it  %9n»  o«t.  He  saws  he  has  elected  aboat  400  gas  lamps 
with  Welsbacb  bomeis.  for  vbich  be  is  leceiting  (so  per  jcar  each. 
With  an  estimated  coosomptioB  on  thorn  lamps  off  say  4  feet  per 
boor,  and  nmning  4,000  bonis  per  year  (which  is  a  bur  avenge), 
ve  find  be  b  ffarmdiing.  tbroagh  ids  400  lanqis,  6,400,«mk>  feet  of 
gas,  Kk  vbich  be  is  ■eceiiing  $8,000  per  year,  or  eanctly  Si.ss  per 
1*000.  Nov,  sappose  be  hid  gone  to  my  friendt  Mr.  Uoyd,  and 
boQght  a  gas  «igine  to  ase  for  ranning  a  dynamo  fmr  supplying  arc 
lights.  The  accepted  mting  of  pover  for  a  afOOO-candle  arc  Ugbt  is 
I  indicated  horse  pover  for  each  arc  light,  and  any  good  gas  engine 
w/.I  rurr.ish  i-hor?e  rower  with  iS  feel  of  gas  per  hour,  which  would 
mean  7 2. coo  fee:  oi  ga5  per  year  for  each  arc  lamp,  on  the  same 
t'A5-5  as  we  have  a!rea«.iy  figxired  the  Welsbach  light.  Now,  on  this 
basis,  the  ifo  arc  lamps  that  he  has  displaced  would  use  10.800,000 
feel  of  gas  per  year,  and  at  the  price  he  names,  of  $95  per  year,  he 
would  have  received  for  this  gas  514.250,  or  $1.31  per  i.ooo  feet. 
Now.  if  these  deductions  are  correct,  what  has  he  done?  He  has 
deliberately  thrown  away  a  chance  of  selling  10.800.000  feet  of  gas 
to  be  used  on  his  own  premises  for  i^i.31  per  i.ooo,  and  accepted 
one  of  selling  6.400.000  feet  of  gas.  to  be  distributed  all  over  the 
city,  at  Si. 2 5  per  i.ooo  feet,  and  I  question  whether  the  attendance 
on  the  arc  lamps  would  be  any  more  expensive  than  it  would  be  on 
the  Welsbach  street  lamps.  The  merits  and  demerits  of  the  Wels- 
bach lamp  for  street  lighting  I  shall  not  attempt  to  discuss.  Again, 
I  do  not  think  it  any  i)art  of  the  duty  of  a  gas  engineer  to  investigate 
and  determine  as  to  what  is  the  best  and  most  economical  method 
of  street  lighting,  because  as  a  rule  they  are  not  retained  by  the  city 
authorities  as  their  expert  engineers,  and  I  think  the  gas  men  from 
Chicago,  St.  Louis.  Pittsburgh  and  .Allegheny  will  fully  agree  with 
me  on  that.  If  that  policy  were  adopted  we  might  find  it  necessary 
some  day  in  the  near  future  to  recommend  that  acetylene  gas  was  the 
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best  and  cheapest  article  for  that  purpose.  Again,  we  might  dis- 
cover through  some  system  of  incandescent  lighting  that  gasoline  was 
by  far  the  most  economical  and  satisfactory  light.  If  either  of  those 
two  occurrences  might  happen  (and  it  is  not  improbable  that  they 
should)  would  you  expect  us  to  ask  our  city  authorities  to  have  our 
contracts  abrogated  and  the  new  method  adopted,  simply  because  of 
the  fact  that  the  public  economy  demanded  it?  If  so,  I  should  cer- 
tainly want  to  be  called  a  dissenter. 

Mr.  Harbison — Cannot  the  street  lantern  be  so  constructed  that  it 
would  be  impossible  for  flies  and  bugs  to  get  in  the  lamp  and  de- 
stroy it? 

Mr.  WiLKiEMEVER — I  think  the  lamps  now  being  constructed  are 
secure  against  all  bugs,  except  possibly  from  the  top.  I  have  not 
thoroughly  examined  the  latest  style  of  lanterns  and  know  not  how 
large  the  openings  in  the  top  may  be,  and  whether  they  would  Keep 
the  bugs  out. 

Mr.  J.  R.  Lynn — Does  Mr.  Wilkieraeyer  attempt  to  employ  any 
screen  at  the  top  for  keeping  insects  out,  and  what  is  the  size  of  the 
holes  in  the  ventilator? 

Mr.  WiLKiEMEVER — When  the  summer  came  on  we  did  buy  a 
screen  (it  was  made  here  in  this  city)  to  cover  the  street  lamp  from 
the  chimney  down  to  the  by-pass,  but  I  did  not  find  it  necessary  to 
use  it.  Ours  is  the  old  street  lamp,  called  at  one  time  a  coffin-shaped 
lamp. 

Mr.  J.  R.  Lynn — My  object  in  asking  the  question  was,  that  the 
superintendent  of  the  Windsor  Gas  Company  told  me  he  had  em- 
ployed a  fine  mesh  screen,  having  one  of  his  men  put  it  on.  It  sur- 
rounded the  ventilator  at  the  top,  and  is  very  simple,  being  fastened 
by  a  wire.  It  had  the  advantage  of  keeping  insects  out  almost  ab- 
solutely. I  notice  that  your  breakage  of  chimneys  is  very  low.  I 
think  you  explained  that  fact.  Mr.  Gascoigne,  of  Windsor,  stated 
they  started  with  glass  chimneys,  but  the  breakage  was  very  great. 
It  also  increased  the  breakages  in  the  mantles,  as  almost  invariably 
when  a  chimney  broke  it  took  a  mantle  with  it.  He  commenced 
using  mica  chimneys,  but  they  gave  him  no  satisfaction.  Since  then 
he  has  used  no  chimneys  at  all,  and  the  breakage  for  the  last  five 
months  has  been  about  the  same  average  as  that  stated  by  Mr  Wil- 
kiemeyer — something  like  2J  mantles  per  year  per  lamp. 

Mr.  Jenkins — Does  Mr.  Wilkiemeyer  have  any  difficulty  by  break- 
ing of  mantles  through  heavy  teaming,  say  on  streets  that  may  be 
made  of  asphalt  or  brick  with  a  concrete  foundation  ;  heavy  team 
■driving  over  which  causes  quite  a  shaking  of  the  ground? 

Mr.  Wilkiemeyer — On  streets  where  we  expected  very  heavy  re- 
pairs, we  have  not  found  them.  On  brick  streets  where  very  heavy 
hauling  is  done,  and  along  the  street  car  lines  on  brick  streets,  our 
repairs  are  not  excessive  ;  a  surprise  to  us.  We  do  not  use  an  anti- 
vibrator. 
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Lisac^.' '  I  thiDk  is  tke  proper  place  Id 

vo*x  visa  to  light  sdcds 

:ri:'r<f .  ird  «^fa  dut  it  nuT  be  eaalf  lesched  boa  the  giooBd.  wo 

'..-1-  17.  ::  zir;.  '.iTzz  I. zhiti  can  light  it  as  readflr  as  he  voald  an 
:  :tz  ^ir  zi"t.  T:::s  can  l-e  riocc  by  the  combination  of  a  gas  cock 
=  -  i  i  :  '.:i^  \.zLZ.z.z  ladder,  so  arranged  ihat.  vhcn  the  gas  cock  is 
z  ir.  i.v  .  t-'f-:.  :he  zis  w^'I!  pass  into  the  climbing  lighting  ladder  and 
:i-  i-t  ^1  ziri :  vr.tz:  :ht  gas  cock  is  rjlly  opened  the  gas  will  pass 
:zz:  :r.r  T.i.-i.t  21.C  .'ecorDe  :goited  from  the  climbing  lighting  lad- 
■ie: — "-  z-t  -z  :b-r  zis  from  the  bottom  and  preventing  an  eiplosion 
::  iii  .-  :ir  ri2-t*.e.  thereby  saving  that  percentage  of  breakage  that 
:::::*  r.  icc. -n:  ■::  explosions  in  the  mantles.  The  hoose  fixture 
:s  -.  •  'v.iir.  hiving  a  disk  wiih  three  small  orifices,  which,  being  on 
zz-i  :  'r ::  -  ress-ire  fror.i  the  main,  are  liable  to  be  stopped  from  rust 
:i:.v.-—  '  r'rjr.:  rhr  main:  also  the  dust  from  the  street,  and  your 
o'.'i  -r.-r •::%•.  ra:jhrhaline.  To  clean  out  these  orifices  it  becomes 
n-rc-r-^arv  t  >  dismantle  the  burner,  and  take  the  Bunsen  apart.  By 
the  i;  ; ':■  it;on  of  a  needle  screw  valve  this  can  be  readily  overcome, 
or.  if  i:  s  st'j[)[.ied.  can  be  readily  cleaned  out  without  dismantling. 
and  It  thr  same  lime  regulating  the  pressure  as  desired.  I  do  not 
:ip|;rovc  oi  j^.ickiiig  the  lamp  posts.  It  is  expensive  to  start  with,  and 
1  clnn't  th'nk  any  practical  benefit  will  be  derived  from  it.  My  eX' 
peri..nrc  is  th.it  the  same  end  can  be  better  attained  by  putting  on  a 
vil>r  itur,  '.»nc  sensitive  enough  10  take  up  the  least  jar.   You  will  have 
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that  jarring  to  contend  with  in  many  places,  and  my  experience  has 
been  that,  on  paved  and  asphalt  streets,  particularly  in  the  winter 
time,  when  the  ground  is  frozen  solid,  there  will  be  constant  jarring 
of  the  mantle,  which  may  be  caused  even  by  a  light  vehicle ;  but  by 
the  use  of  this  vibrator  the  jar  is  taken  up,  the  vibrator  being  made 
sensitive  enough  to  just  maintain  the  weight  of  the  mantle  and  fix- 
ture upon  it,  thus  relieving  the  mantle.  The  next  feature  of  the  light 
that  presents  itself  to  me  is  that,  if  we  are  to  go  into  the  Welsbach 
street  lighting  to  make  a  success  of  it,  as  against  a  competitor  en- 
gaged in  other  lighting,  the  whole  power  of  the  incandescence  should 
be  attained ;  that  is,  the  whole  mantle  must  be  visible,  and  with  the 
least  obstruction  possible.  To  do  this  you  must  employ  a  different 
kind  of  chimney  from  that  used  for  house  lighting.  If  you  use  a 
glass  chimney  the  heat  will  draw  the  lead  out  of  the  glass,  which  will 
t"hen  obstruct  the  light.  If  you  employ  a  mica  chimney,  when  your 
chimney  blisters  it  looks  as  though  the  mantle  were  broken.  To  get 
the  full  diffusive  power  of  this  incandescence  of  the  mantle,  throwing 
the  light  over  the  greatest  area  of  surface,  which  is  the  object  of 
street  lighting,  you  have  to  avoid  any  obstruction  whatever  around 
the  mantle,  and  as  the  burner  is  constructed  on  the  Bunsen  princi- 
ple, heating  the  mantle  to  incandescence,  it  is  absolutely  necessary 
that  a  proper  draft  shall  be  maintained ;  and  my  experience  teaches 
me  that  a  draft  produced  by  a  chimney  constructed  to  raise  and 
lower  is  practicable.  Your  lamplighter  must  clean  the  lanterns  once 
a  week,  and  in  windy  weather,  if  the  mantle  is  not  protected,  it  will 
be  blown  away  when  the  lantern  is  opened.  With  an  adjustable 
chimney  you  can  cover  the  mantle,  thus  protecting  it  before  opening 
the  door.  The  burner  being  constructed  on  the  Bunsen  principle, 
you  must  have  the  same  condition  of  atmospheric  air  to  mix  with  the 
gas  at  all  times  while  burning.  In  this  I  think  you  will  agree  with 
me.  Therefore,  a  lantern  with  an  opening  at  the  bottom  conveying 
the  air  direct  to  the  Bunsen  is  not  what  is  desired.  Professor  Lewes 
and  others  in  England  claim  that  the  Bunsen  tube  is  now  imperfect, 
and  that  it  is  necessary  to  prepare  the  air  before  mixing  it  with  the 
gas.  To  this  end  he  cites  the  invention  of  a  Bunsen  tube  to  heat 
the  air  as  it  passes  through  before  mixing  with  the  gas.  That  would 
be  a  very  cumbersome  construction.  1  would  prefer  to  make  the 
lantern  do  that  service,  and  suggest  that  you  take  the  air  above  the 
light,  which  by  the  time  it  reaches  your  Bunsen  will  at  all  times  be 
in  normal  condition.  For  instance,  in  wet  or  rainy  weather,  the  air 
passing  down  will  be  dried  out  by  the  time  it  reaches  the  Bunsen,  by 
utilizing  the  heat  of  the  burner  contained  in  the  lantein  for  that  pur- 
pose. In  regard  to  bugs,  that  trouble  is  avoided  by  the  perforati<  n 
of  the  air  manipulator  of  the  Bunsen  ;  and  at  the  same  time  that  per- 
foration obviates  a  difficulty  that  Professor  Lewes  objected  to  in  his 
argument,  when  he  said  that  the  rushing  of  air  in  the  open  space 
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become  discouraged,  and  were  almost  ready  to  abandon  any  further 
attempts  to  use  \\  el-bach  maniles  for  stieet  lighting,  but  at  the  earnest 
solicitation  of  your  company  we  decided  to  make  one  more  trial. 
The  fixtures  were  again  improved  on,  the  burner  cocks  were  brought 
inside  the  lanterns  and  at  last  the  problem  was  solved.  The  174 
double  lights  burned  conlini  oui-ly  all  through  the  cold  snows  and 
storms  of  last  winter,  and  gave  such  universal  satisfaction  that  we 
received  last  February  orders  to  continue  the  lighting  on  the  Boule- 
vard southerly  frc  m  72d  to  59th  street,  an  additional  130  double 
lights.  These  had  hardly  been  erected  when  another  order  was  re- 
ceived to  fit  up  157  single  Welsbach's  on  24th  and  26th  streets,  from 
6th  avenue  to  the  North  River.  The  mantle  and  fixture,  as  at  pres- 
ent constructed,  give  every  satisfaction,  and  in  my  estimation  the 
problem  of  street  lighting  with  Welsbach  lights  has  at  last  been  un- 
questionably and  effectively  solved.     Yours  truly, 

C.  C.  Simpson, 
General  Superintendent  of  Mains. 

You  see  that  he  has  had  the  same  experience  as  all  of  us  have  had 
in  endeavoring  to  apply  the  house  fixture  for  stieet  purposes:  but. 
upon  substitution  of  the  street  light  fixtures,  has  obtained  the  success 
desired—  namely,  perfect  Welsbach  street  lighting.  I  will  new  read 
an  extract  from  the  repoit  of  Mr.  Stephen  McCoimack.  Superinten- 
dent of  Lamps,  Gas  and  Electricity,  New  York  City,  which  I  have 
taken  from  an  issue  of  the  City  Record^  the  official  paper  of  New 
York  city,  under  date  of  April  23d,  1897.  I  may  add  that  this  gentle- 
man has  held  his  position  for  30  consecutive  years,  regaidless  of  all 
changes  of  administration,  which  is  strong  proof  of  his  capabilities, 
rather  than  any  party  affiliation  having  enabled  him  to  retain  his 
office.  His  report  is  made  to  the  Commissioner  of  Public  Works,  on 
Welsbach  burners,  viz. : 

*'  Many  requests  have  been  made  during  the  year  for  a  better  light- 
ing of  the  Boulevard,  and,  by  >our  direction,  I  caused  Welsbach 
burners  to  be  placed  on  the  Boulevard,  from  7 2d  to  96th  street,  with 
the  view  of  ascertaining  their  adaptability  for  street  lighting  purposes. 
These  burners  have  now  been  in  use  over  six  months,  and  they  have 
met  with  the  general  satisfaction  and  approbation  of  the  public  who 
have  occasion  to  travel  on  that  thoroughfare,  and  especially  of  the 
thousands  of  men  and  women  who  throng  the  avenue  on  pleasant 
evenings  to  enjoy  a  ride  on  their  wheels.  The  burners  have  proved 
highly  satisfactory,  and,  on  October  19th  last,  the  Gas  Commission 
approved  your  action  and  authorized  the  substitution  of  these  burners 
on  the  Boulevard,  from  7 2d  to  59th  street,  so  that  this  prominent 
thoroughfare  will  be  well  lighted  from  59th  to  96th  street,  and  event- 
ually they  may  be  extended  up  to  125th  street." 

In  connection  with  the  matter  of  street  lighting  with  Welsbach 
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burners,  I  may  say  that  we  all  have  our  own  cranky  notions  and  hob- 
bies. This  has  been  mine  for  the  past  two  years ;  and  I  feel  that,  if 
that  business  is  to  be  done,  it  should  be  done  as  well  as  it  is  possible 
to  do  it ;  that  is  to  say,  when  it  comes  to  the  question  of  renewals  of 
mantles,  that  the  incandescence  of  the  whole  mantle  should  be  at  all 
times  shown,  without  any  obstruction  whatever,  and  without  regard 
to  the  detail  of  expense  for  renewal  of  mantles.  I  think  you  will  all 
agree  with  me  in  this  respect.  In  taking  up  a  new  system  of  street 
lighting,  it  is  highly  important  that  the  best  results  possible  should  be 
obtained.  When  you  start  to  do  anything  do  it  with  your  might 
That  has  always  been  my  motto ;  whatever  you  have  to  do,  do  well ; 
don't  half  do  it.  As  to  the  efficiency  of  the  light,  you  are  familiar 
with  that.  I  don't  have  to  add  anything  to  what  has  been  so  well 
said  on  that  subject  by  Mr.  Wilkiemeyer  in  his  instructive  paper, 
where  he  refers  to  the  advantage  of  the  light  for  residences,  streets, 
etc.  I  think  when  we  enter  into  this  we  should  enter  into  the  full 
spirit  of  it,  and  show  that  we  can  continue  to  do  business  in  street 
lighting  with  what  the  electrical  people  term  the  *'  forgotten  illumin- 
ant" — gas. 

Mr.  J.  R.  Lynn — I  think,  Mr.  President,  the  main  thing  to  be 
considered  in  street  lighting  would  be  the  economy  both  to  the  gas 
company  and  to  the  city  itself,  and  relatively  it  would  depend  upon 
how  well  the  streets  were  lighted  by  arc  lights  and  by  Welsbachs. 
We  take  pride  in  the  fact  that  the  city  of  Detroit  is  a  very  well  lighted 
city ;  that  is,  in  the  manner  the  tree  tops  are  lighted  in  the  majority 
of  cases.  I  have  taken  several  occasions  to  go  over  to  Walkerville 
during  the  night.  The  street  lamps  there  are  placed  about  200  feet 
apart,  and  I  have  no  hesitancy  in  saying  that  the  streets  themselves 
are  far  better  illuminated  than  those  of  Detroit.  I  think  the  change 
over  there  was  made  so  as  to  displace  stationary  fireflies  hanging  in 
the  air,  and  there  has  been  nothing  but  satisfaction  expressed  upon 
all  sides  since  the  change  was  made. 

Mr.  Prendergast — An  important  feature  connected  with  Welsbach 
street  lighting  I  forgot  to  mention,  is  the  use  of  a  proper  lantern.  You 
are  all  well  aware  of  the  difficulties  encountered  in  keeping  the  light 
on  the  street  instead  of  allowing  it  to  go  u])  in  the  air^  I  have  ex- 
perimented with  a  lantern  with  an  enamelled  deflector  above  the  light, 
which  has  given  the  desired  result,  namely,  keeping  the  light  on  the 
street  instead  of  wasting  it  above  the  top  of  the  lantern,  not  allowing 
it  to  radiate  more  than  10  feet  above  the  street. 

Mr.  \\'ilivIEMf,vp:r — Mr.  Highlands  seems  disposed  to  criticize  the 
business  part  of  this  arrangement.  To  criticise  anything  one  must  be 
perfectly  conversant  with  all  the  conditions  and  with  the  object  in- 
tended, whatever  that  may  be.  A  city  has  bought,  say,  200  arc  lamps 
for  the  sum  of  ^20,000.  The  contract  for  this  number  at  this  price 
has  expired,  and  the  authorities  find  it  necessary  to  buy  400  lamps  in 
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place  of  the  200,  but  will  not  expend  any  more  money  for  the  400 
than  was  paid  for  the  200.  Will  you  divide  the  400  lamps  into  the 
$20,000,  and  give  the  city  an  all-night  and  every  night  lighting  for 
the  sum  of  J50  each  per  lamp  per  year?     You  also  have  gas  for  sale. 

Mr.  Highlands — I  understood  from  your  paper  your  contract  was 
for  400  lamps  at  $go. 

Mr.  Wilkiemever — ^That  is  not  the  usual  plan.  The  city  asked  for 
400  lamps,  and  secret  bids  were  called  for.  It  is  a  very  easy  matter 
to  sell  something  to  a  man  if  you  know  what  he  wants.  It  requires  a 
salesman,  though,  to  sell  to  that  same  man  something  that  he  has  no 
idea  of  purchasing,  and  yet  you  want  to  sell.  (laughter  and  ap- 
plause.) The  city  authorities  asked  for  electric  lighting  and  expected 
to  buy  at  a  ruinous  price  to  anyone  generating  and  supplying  electric 
current.  We  also  had  gas  for  sale,  and  were  very  anxious  to  sell  it. 
An  exhibition  of  the  gas  street  lamps  was  made,  and  the  city  authori- 
ties saw  their  beauty,  utility  and  economy.  I  am  not  placing  myself 
in  a  position  to  tell  you  or  anyone  else  that  this  plan,  as  I  have  de- 
cided it  for  myself,  is  the  proper  thing  for  you  to  do.  Each  gas  engi- 
neer and  manager  must  decide  that  for  himself,  as  the  conditions  pre- 
sent themselves  at  the  time  that  the  question  must  be  decided.  My 
conditions  were  somewhat  as  I  hinted  at,  and  the  correctness  of  my 
judgment  is  shown  by  the  contentedness  of  the  directors  and  stock- 
holders when  they  go  to  the  bank  with  a  slip  of  paper  to  get  their 
share  of  the  profits.  As  Mr.  Highlands  knows  quite  well,  I  have  both 
electric  and  gas  light  for  sale,  and  I  find  that  in  some  places  I  can 
sell  electric  light  and  cannot  sell  anything  else.  I  do  not  say  that  one 
arc  will  make  it  as  bright  as  the  sun.  You  know  it  does  not.  Mr. 
Lynn  spoke  of  placing  the  posts  close  together.  I  think  Mr.  Lynn  is 
not  placing  them  quite  close  enough.  They  should  be  about  120  feet 
apart.  I  have  taken  the  plan  of  Mr.  Prendergast  of  doing  a  thing 
well  when  I  can  do  it.  In  the  residence  portion,  where  there  is  noth- 
ing but  the  Welsbach  light,  I  find  if  you  place  them  close  together,  so 
that  there  is  no  room  for  criticism  against  the  light,  you  will  not  only 
keep  that  light  there,  but  people  in  other  districts  will  demand  the 
Welsbach  for  their  districts.  It  may  cost  a  few  cents  more,  but  those 
parties  who  are  living  on  that  street  will  want  just  that  much  light.  If 
you  do  it  badly,  then  you  can  take  those  lights  away,  and  you  are 
compelled  to  do  something  you  do  not  want  to  do  and  cannot  afford 
to  do. 

On  motion  of  Mr.  Jenkins,  a  vote  of  thanks  was  extended  to  Mr. 
Wilkiemeyer  for  his  excellent  paper. 

REPORT  OF  COMMITTEE  ON  MEMORIALS. 

JOSEPH    RUSSELL   THOMAS. 

Mr.  President  and  (Gentlemen :  Your  Committee  appointed  to  pre- 
pare a  suitable  minute  to  the  memory  of  our  late  honorary  member, 
Mr.  Joseph  Russell  Thomas,  of  New  York  city,  submit  the  following: 
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Mr.  Joseph  Russell  Thomas,  who  was  elected  to  honorary  member- 
ship in  the  Western  Gas  Association  on  the  occasion  of  its  seventh 
annual  meeting,  held  in  St.  Ix)uis,  Mo.,  May,  1884,  passed  away  on 
the  evening  of  Saturday,  November  28th,  1896,  in  the  77th  year  of 
his  age. 

Throughout  his  long  connection  with  the  gas  industry  of  America, 
which  connection  dated  from  1848,  his  fame  as  a  constructor  of  gas 
works,  and  his  reputation  as  a  competent  and  successful  manager  of 
such  properties,  grew  with  his  advance  in  years.  In  fact,  your  com- 
mittee feel  that  his  great  merit  as  a  gas  engineer  was  so  well  estab- 
lished that  further  mention  of  it  here  and  to  this  Association  is  not 
necessary. 

Prominent  in  sustaining  and  advancing  the  interests  of  Associations 
of  Gas  Engineers,  as  witness  the  appearance  of  his  name  on  the  mem- 
ship  lists  of  such  Associations,  he  had  a  particularly  warm  regard 
for  the  AVestern  Gas  Association,  at  the  meetings  of  which  he  was  a 
constant  attendant  from  the  date  named  above  until  the  illness  to 
which  he  finally  succumbed  prostrated  him. 

Your  committee  desire  to  express,  on  behalf  of  the  VV^estern  Gas 
Association,  our  unqualified  admiration  of  his  skill  as  an  engineer;  of 
our  respect  for  his  sterling  qualities  as  a  man ;  of  our  love  for  him  as 
a  fellow-member,  and  of  our  sorrow  over  his  death. 

RICHARD    SPENCER. 

Mr.  Richard  Spencer,  who  had  been  a  prominent  member  of  the 
Western  Gas  Association  since  its  third  annual  meeting,  died  at  his 

home  in  nurlington,  Iowa,  October  i6,  1896. 

Deceased,  who  was  in  his  73d  year,  was  well-known  in  the  gas  pro- 
fession, through  his  connection  with  the  chief  executive  management 
of  the  Hurlington  (Iowa)  and  the  Monmouth  (Ills.)  Gas  Light  Com- 
[)anies. 

Careful  and  conservative,  the  companies  that  he  served  have  suf- 
fered great  loss  in  his  death,  a  loss  that  is  shared  by  this  Association, 
for  the  best  interests  of  which  he  earnestlv.  continuouslv  and  success- 
fully  strove. 

C\  R.  Fabkx,  Jr.. 
W.  M.  Eaton, 

W  .    H.    MOROANS, 

Committee. 

The  president  called  for  the 

RKPORT  OF    THK    GOMMITTKK  ON   FINAL    RESOLUTIONS, 

whi(  h  Mr.  1^.  (L  Gowdery  read  as  follows: 

N'our  Committee  on  Final  Resolutions  wish  to  ex])ress  the  apprecia- 
tion of  all  the  members  j)resent  of  the  efforts  of  the  President  and 
Secretary,  and  all  the  officers  and  committees,  in  bringing  us  together 
again,  and  on(  e  more  adding  to  the  store  of   information    which  we 
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have  learned  to  depend  upon  in  order  to  conduct  the  various  details 
of  our  operations  successfully  another  year. 

We  feel  that  the  efforts  of  the  President  and  Secretary  deserve 
-especial  mention  for  the  very  successful  meeting  which  they  have 
brought  about,  within  a  few  months  of  the  time  when  so  many  of  the 
members  exerted  themselves  so  greatly  in  attending  the  New  York 
Exposition. 

We  wish  to  emphasize  our  thanks  to  Gen.  Hickenlooper  and  the 
Committee  on  Entertainment  for  the  very  great  pleasure  we  have  ex- 
perienced during  our  stay  in  Cincinnati.  It  adds  one  more  debt  to 
the  many  which  we  owe  to  those  who  have  so  many  times  entertained 
us  so  pleasantly  in  this  city. 

E.  G.  COWDERY, 

W.  B.  Sellers, 
C.  W.  Blodget, 

Committee. 

On  motion  of  Mr.  Highlands  (seconded  by  Mr.  Harbison)  the  re- 
port was  received  and  adopted. 

In  seconding  the  report,  Mr.  Harbison  said:  In  seconding  the 
motion,  I  say,  sir,  as  one  of  the  Eastern  contingent,  that  we  have 
been  abundantly  repaid  for  the  time  we  have  devoted  in  coming  here. 
There  is  no  meeting,  sir,  of  the  gas  industry  that  I  have  attended  in 
the  past  twenty  years  that  has  been  more  profitable  to  me.  I  have 
had  many  times  the  honor  of  meeting  with  the  Western  Gas  Asso- 
ciation, and  year  by  year  my  desire  for  that  grows  stronger.  I  look 
forward  when  I  return  home  from  this  meeting  of  making  a  special 
arrangement  for  the  week  in  which  your  next  annual  meeting  will  oc- 
cur, to  have  no  business  if  possible  on  hand  to  prevent  my  attendance ; 
and  I  voice  the  feeling  of  the  Eastern  members  who  came  here  when 
I  make  that  remark.  In  their  behalf,  sir,  I  extend  our  sincere  thanks 
to  the  officers  of  this  Association  for  what  they  have  done  for  the  in- 
dustry, and  for  the  manner  in  which  we  from  the  East  have  been  al- 
ways received  by  you ;  for  your  large-hearted  generosity  and  hospi- 
tality and  kindly  greeting,  and  we  wish  you  what  you  deserve— con- 
tinued success  and  prosperity. 

SOME  STATISTICS  AND  AN  INVITATION. 

Mr.  a.  B.  Slater — Perhaps  most  of  the  members  of  this  Associa- 
tion are  aware  that  we  have  in  New  England  a  little  Association  called 
the  "  Guild  of  Gas  Managers.*'  We  have  29  active,  19  associate  and 
8  honorary  members.  The  active  members  are  directly  connected 
with  gas  companies  as  managers,  engineers  or  superintendents ;  and 
we  have  38  companies  represented.  I  have  had  occasion  to  collect 
some  statistical  matter  for  the  year  1896,  the  result  of  which  may  be 
of  some  interest  to  the  members  of  this  Association.  I  might  say  that 
five  or  six  of  the  companies  in  Massachusetts  made  no  report,  and  I 


have  taken  from  the  report  of  the   Board  of  Gas  and  Electric  Light 
Commissioners  tlie  figures  for  the  year  ended  June  30,  1896; 

The  total  capital  represented  in  3S  New  I^ngland  companies  is 
Jaa, 528,719,  Of  35  of  these  companies,  7  make  straight  water  gas: 
14,  straight  coal  gas:  13,  a  mixture  of  water  and  coal  gas ;  and  i. 
oil  gas.  During  the  year  1896.36  companies  sent  out  6,387,457,337 
cubic  feet  of  gas ;  36  companies  actually  sold  6,023,972,216  cubic 
(eel,  or  94.31  per  cent,  of  the  amount  sent  out:  36  companies  con- 
sumed, in  works  and  ol^eea,  41.406.017  cubic  feet,  ur  .65  ol  i  {wt 
cent,  of  the  amount  sent  out.  Thirty-six  companies  show  unac- 
counted-for gas  amounting  to  331.079.104  cubic  feet,  or  5.04  iier 
cent-  of  the  amount  sent  out.  Rut-two  of  these  companies,  as  shown 
by  the  commissioners'  report,  have  no  unaccounted-for  gas :  and 
leaving  these  two  ont  of  the  account,  the  balance  shows  6J  per  cent. 
unaccounted-for.  Thirty-one  companies  have  out  in  use  82.727  gas 
stoves:  but  this  does  not  show  the  number  sold  by  other  [larties  than 
the  gas  company.  Ten  companies  have  electric  light  plants.  During 
the  first  four  months  of  1897,  13  companies  show  an  increase  in  gas 
sent  out  of  1  to  22  per  cent. :  9  companies  show  about  the  same  send- 
out  as  last  year;    7  companies   show  a  decrease  of  from  2  to  10  per 

W'c  hold  monthly  meetings,  generally  in  Boston ;  and  they  arc  held 
the  second  Saturday  in  each  month.  I  am  sure  that  I  express  the 
sentiments  of  every  member  of  the  Guild,  when  ]  say  that  the  latch- 
'  string  is  always  out:  and  we  would  be  pleased  to  have  any  of  the 
meuibers  of  the  Western  .\ssociaiion  call  ujion  us  at  any  time  when 
they  find  it  convenient  to  do  so. 

The  President — I  will  say  on  behalf  of  the  Western  Gas  Associa- 
tion that  we  certainly  thank  Mr.  Slater  for  his  kind  invitation. 
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ROLL  CALL. 

(See  also  list  of  new  members  admitted  at  this  meeting ;  ante, 
pp.  i8i  and  182.) 

Honorary, 

Slater,  A.  B.,  Providence,  R.  I.     Hickenlooper,  A.,  Cincinnati,  O. 
Harbison,  J.  P.,  Hartford,  Conn.  Leach,  H.  B.,  Taunton,  Mass. 
Humphreys,  C.  J.  R.,  Lawrence,    Howard,  J.  B.,  Galena,  Ills. 
Mass. 

Active, 

Baxter,  L  C,  Detroit,  Mich.  Knight,  J.  J.,  Kalamazoo,  Mich. 

Barrett,  A.  H.,  Louisville,  Ky.  Light,  G.,  Dayton,  O. 

Beal,  VV.  R.,  New  York  City.  Light,  J.,  Dayton,  O. 

Bates,  T.  A.,  Portsmouth,  O.  Littleton,  A.  W.,  Quincy,  Ills. 

Blodget,  C.  W.,  Brooklyn,  N.  Y.  Lynn,  J.  R.,  Detroit,  Mich. 

Brown,  J.  S.,  Danville,  Ky.  Lynn,  J.  T.,  Detroit,  Mich. 

Buck,  E.  H.,  Vincennes,  Ind.  Malley,  P.  O.,  Aurora,  Ills. 

Chollar,  B.  E.,  St.  Louis,  Mo.  McDonald,  W.,  Albany,  N.  Y. 

Copley,  I.  C,  Aurora,  Ills.  Miller,  A.  S.,  L.  I.  City,  N.  Y. 

Corscot,  J.,  Madison,  Wis.  Miller,  W.  N.,  Cincinnati,  O. 

Cowdery,  E.  G.,  Milwaukee,  Wis.  Mitchell,  K.  M. ,  St.  Joseph,  Mo. 

Cowdrey,  R.  E.,  Topeka,  Kas.  Murdock,  G.  T.,  Elkhart,  Ind. 

Cressler,  A.  D.,  Fort  Wayne,  Ind,  Murdock,  J.  W.,  Ottawa,  Ills. 

Doan,  F.  M.,  Jacksonville,  Ills.  Odiorne,  W.   H.,  Springfield,  Ills. 
Douglas  H.  W.,  Ann  Arbor,  Mich.  Penn,  J.,  Washington  C.  H.,  O. 

Dunbar,  J.  W.,  New  Albany,  Ind.  Perkins,  B.  W.,  South  Bend,  Ind. 

Dixon,  J.  A.,  East  Orange,  N.  J.  Powell,  W.  E.,  Logansport,  Ind. 

Eaton,  W.  M.,  Jackson,  Mich.  Pratt,  E.  G.,  Des  Moines,  Iowa. 

Egner,  F.,  Norfolk,  Va.  Ramsdell,  G.  G.,  Phila.,  Pa. 

Evans,  C.  H.,  Chicago,  Ills.  Russell,  J.  T.,  Jr.,  Selma,  Ala. 

Faben,  C.  R.,  Jr.,  Toledo,  O.  Salter,  J.,  Covington,  Ky. 

Ferrier,  J.,  Columbus,  Ga.  Sellers,  W.  B.,  Covington,  Ky. 

Finnegan,  A.,  St.  Louis,  Mo.  Shelton,  F.  H.,  Chicago,  Ills. 

Forbes,  J.,  Chattanooga,  Tenn.  Small,  J.  C,  Aurora,  Ind. 

Forstall,  A.  E.,  Montclair,  N.  J.  Somerville,  J.,  Indianapolis,  Ind. 

Freese,  F.  W.,  La  Porte,  Ind.  Steinwedell,  W.,  Quincy,  Ills. 

Fullerton,  G.,  Jr.,  Buffalo,  N.  Y.  Stacey,  J.  F. ,  Nashville,  Tenn. 

Glass,  S.  J.,  Milwaukee,  Wis.  Sperry,  H.  L.,  Nashville,  Tenn. 

Greenough,  M.  S.,  Cleveland,  O.  Tayler,  G.  H.,  Warren,  O. 

Hauck,  A.  L.,  Cincinnati,  O.  Thompson,  G.  T.,  N.  Y.  City. 

Hill,  W.  H.,  Erie,  Pa.  Thwing.  O.  O.,  St.  Louis,  Mo. 

Highlands,  S.  M.,  Clinton,  Iowa.  Walbridge,  H.  D.,  Grand  Rapids, 
Jenkins,  E.  H.,  Covington,  Ky.  Mich. 

Jones,  T.  C,  Delaware,  O.  Warmington,  D.  R.,  Cleveland,  O. 

Keenan,  N.  G.,  Cincinnati,  O.  Whysall,  G.  H.,  Dayton,  O. 

Keller,  C.  M.,  Columbus,  Ind.  Wilkiemeyer,  H.,  Evansville,  Ind. 
Knight,  C.  S.,  Fort  Wayne,  Ind. 


Ativ<iatr. 
Bin:h,T.  H. 

Biedd,  F..  MiWaulcee,  Wis. 
Brown,  E.  C  New  Vork  City. 
CoUiiis,  D.  }.,  Philadelphia.  Pa. 
DeU,J.,  St.  Louis.  Mo. 
Eaten,  A.  B.    " 


^go, 


Moniva,  W.,  Chicago,  Ills. 
Mordue.  T.  N.,  N.  V.  Oily. 
Persons.  F.  R. .  Toledo,  O. 
Randle,  C.  H..  Chicago,  Ills. 
Ranshan-,  H.,  Cincinnati,  O. 
Roots,  D.  T.,Connersvillc.  Ind. 


Eflbeck,  A.  B..  Philadelphia.  Pa.  Roper,  G.  D.,  Rockfotd.  His. 
EOavoitb,  F.  O.,  Chicago.  Ills.  Russell.  D.  R.,  St.  Louis.  Mo. 
Gieen,  J.,  St.  Lowis.  Mo.  Rue.  G.  W.,  Chicago.  Ills. 

GoldliD,  O.  N.,  Fort  Wayne,  Ind.  Stacey,  J.  E.-  Cincinnati,  O. 
Haipn,  H.  D..  Chicago,  Ills.        Stacey,  W..  Cincinnati.  O. 
Haywud,  S.  F.,  N.  Y.  City.  Stout,  J.,  Hamilton.  O. 

HendenoQ,  E.  K..  Pittsburg,  Pa.  Taivin,  R.  J..  Cincinnati,  O. 


JacolM,  C.  H.,  Detroit.  Mich. 
Kahn,  L.,  Hamilton,  O- 
Hanser,  J.  H.,  Roversford.  Pa. 
UcUhenDy,  J.,  Philadelphia,  Pa 

Oo  motion  of   Mr.  .\.  S.    Miller,  the  conv 
jidjoonwd. 


Van  Wie,  E.  G.,  Detroit.  Mich. 
Waagh.  F.  K.,  Chicago,  Ills. 
Whirle,  J.  J.,  Chicago,  Ills. 
Wickham,  L.,  St.  Louis,  Mo. 

itioQ  was    declared 
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PROCEEDINGS 

—  OF  THE  — 

WESTERN    GAS   ASSOCIATION. 


TWENTY-FIRST  ANNUAL  MEETING, 

—  HELD   AT  THE  — 

RUSSELL     HOUSE,    DETROIT,    IVIICH., 

May  18th  and  19th,  1898. 


FIRST  DAY— MORNING  SESSION. 

The  meeting  was  called  to  order  at  lo  a.m.,  May  i8,  by  the  Presi- 
dent, Mr.  James  T.  Lynn,  of  Detroit,  who  said:  Gentlemen  of  the 
Western  Gas  Association,  we  welcome  you  to  Detroit.  For  the  last 
eight  or  nine  months  I  have  been  preparing  an  address  of  welcome 
to  you,  but  only  the  other  day  I  was  informed  that  nobody  other  than 
the  Mayor  of  the  city  was  allowed  to  formally  offer  to  any  distin- 
guished delegation  the  hospitality  and  freedom  of  Detroit.  Knowing 
that  you  will  regret  the  waste  of  thought  to  me  that  this  custom  en- 
forces, I  find  solace  in  the  knowledge  that  our  Mayor,  of  whom  we 
are  proud,  will  welcome  you  in  heartiest  way.  I  have  pleasure,  gen- 
tlemen, in  introducing  to  you  the  Honorable  William  C,  Maybury, 
Mayor  of  Detroit. 

MAYOR  MAYBURY  WELCOMES  THE  ASSOCIATION. 

Mayor  Maybury  addressed  the  Association  as  follows : 
Mr.  President  and  Grentlemen  of  the  Western  Gas  Association :  It 
affords  me  a  very  great  pleasure  to  welcome  you  to  the  city  of  Detroit. 
I  want  10  say  to  you  that  we  have  here,  among  those  connected  with 
the  business  that  you  represent,  some  citizens  who  are  very  dear  to 
us  for  every  reason  that  would  make  one  man  dear  to  another.  I 
might  seek  to  entertain  you  at  the  commencement  of  your  delibera- 
tions by  attempting  to  tell  you  some  truthful  stories,  when,  as  a  mat- 
ter of  fact,  my  duty  is  simply  lo  deliver  a  speech  of  welcome.  I 
came  here  this  morning  appreciating  the  fact  that  you  are  here  for 
business,  and  it  occurred  to  me  to  wish  that  I  could  be  as  brief  in 
the  discharge  of  my  present  duty  as  was  a  distinguished  countryman 
of  mine,  who  was  employed  some  days  ago  in  extending  the  height 
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« I  lA  it  Mf  dMr  to  can 
■  to  oftM  «  »>iFtohifp«m.fiw  I  sMkcd  OB  tkat  Co»- 
M  toe  Mto  M  CtL  JMMe  0«i*.  J  ifce  city  ■<  Detroit.  U 
B  ii  1^  BiB  to  Ae  c^f  sfev  bvn  tfce  VatnaBMer  CatecfaKs, 
I  iw^HMB  to  <adL  lfa«  ■■«  a  faamt  Qmi.  Aad,  at  tfe  same 
V  2  tteae  is  JBv  (pMl^i^  bov  wtoc^*diya«iW  apcibeots 


to«iKk,ir]v>a 
iUr  to  get  s  acM  ad  a 
siQvad  b«T«  wbrk  «^  tai^  r'vv]  •'VTt-  i^  ««a.  As  to  his  spiritaal 
coEwlitioD.  I  >BOR  TOO  it  wtnid  be  siinplT  hapossitile  for  jon  to  ad- 
Kim  wTtboat  luviog  a  sennem  on  tbe  Apostolic  Soccesskia — wttli  a 
brindy  and  sodi  at  the  side- 
la  view  of  these  condiliocs  I  hare  takcD  tbe  precaatkHi  to  notify 
OQr  police  that  possible  it  might  be  necessanr  for  some  of  tod  at  some 
time  while  joa  aie  here  to  have  a  password,  ft  too  need  anrthing 
of  that  kind  (for  onr  streets  are  somewhat  mixed  np.  radiating  as 
thcf  do  from  varions  centers — and  sometimes  we  get  mixed  np  ooi- 
selves  as  we  go  aboat  the  city),  jasi  make  a  sign  as  if  tod  were  tnni- 
ing  off  the  gas.  and  that  will  be  underitood  by  everybody.  (Applatisc.) 
I  might  also  ask  you  to  make  the  sign  of  tnming  off  the  meter — bat 
I  <lo  not. 

As  1  came  around  I  said  toCol.  Cronl:  "  You  will  succeed  in  doing 
a  very  excellent  thing  at  this  meeting,  besides  welcoming  these  gen- 
tlemen, if  you  will  ask  them  to  give  us  the  secret  of  perpetual  motion, 
as  they  seem  to  have  discovered  it;  and  especially  ask  them  if  they 
will  not  explain  to  us  the  mystery  of  how  the  meter  will  run  just  as 
well  when  a  house  is  empty  as  when  it  is  occupied." 

Gentlemen,  )  welcome  you  to  this  good,  old  city.  I  understand 
that  you  have  to-day  with  you  some  from  across  the  border,  as  well 
as  from  all  parts  of  our  own  country,  even  including  a  member  of 
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the  Tammany  Society,  of  the  City  of  New  York,  who  makes  every 
Association  meeting  complete.  I  want  to  say  to  you  that  you  are  all 
welcome  to  the  city.  We  are  glad  to  be  able  to  know  you.  We  feel 
very  much  about  the  city  of  Detroit  as  a  man  does  who  has  a  beauti- 
ful home  in  which  he  is  interested  and  which  he  has  furnished  nicely  ; 
he  likes  to  have  his  friends  come  and  see  him  and  enjoy  his  hospi- 
talities. I  am  sure  that  I  do  not  trespass  upon  modesty,  or  in  any 
way  trespass  upon  good  feeling  and  sense,  when  I  say  that  we  think 
we  have  here  a  very  beautiful  city,  and  I  believe  you  will  agree  with 
us  in  that  respect  after  you  have  gone  about  and  seen  it  (as  you  will 
have  an  opportunity  to  do)  in  charge  of  our  friends  upon  your  Com- 
mittee of  Entertainment.  We  do  not  claim  very  much  for  ourselves 
nor  for  the  buildings  of  our  city,  but  we  do  claim  much  for  its  natural 
location.  This  beautiful  river  is  an  unending  source  of  pleasure  to 
us,  and  the  beautiful  park  of  700  acres  on  the  river  is  one  by  which 
the  commerce  passing  floats  no  flag  save  the  stars  and  stripes.  (Ap- 
plause.) 

A  short  time  ago  the  statement  was  made  in  the  city  of  Glasgow, 
by  a  Detroit  citizen,  that  more  commerce  passed  by  the  city  of  De- 
troit than  entered  the  ports  of  London  and  Liverpool  combined. 
That  seemed  to  raise  a  great  sensation  among  our  Scottish  ship- 
owners who  know  the  Clyde  and  the  Mersey  so  well ;  but  our  friend 
happened  to  have  with  him  the  report  of  the  Commissioner  of  Navi- 
gation, by  which  he  was  able  to  show  that  the  tonnage  which  passes 
by  this  city  is  greater,  both  in  value  and  in  the  aggregate,  than  that 
which  enters  the  great  ports  of  Liverpool  and  London.  More  vessels 
and  greater  tonnage  pass  through  our  canal,  the  Sault  Sainte  Marie, 
in  the  seven  months  of  navigation  than  pass  through  the  Suez  Canal 
in  the  whole  year.  I  do  not  think  that  any  of  our  friends  who  live  at 
a  distance  from  the  borders  of  these  lakes  can  possibly  appreciate  the 
magnitude  of  this  commerce,  and  the  fact  that  is  carried  on  the 
bosoms  of  these  lakes  that  which  sustains  so  much  of  our  great  coun- 
try. I  remember  that  on  one  occasion  a  distinguished  Senator  from 
Texas  was  taking  a  trip  upon  these  waters,  who  had  previously  per- 
sistently opposed  an  appropriation,  by  the  government  for  the  im- 
provement of  the  navigation  of  the  lakes.  There  passed  by  him  as 
he  rode  along  one  vessel,  the  largest  of  her  class  at  that  time,  the 
*'Eddy,"  carrying  280,000  bushels  of  wheat.  He  looked  at  her  as 
she  passed  and  said,  *'  She  is  like  an  ocean  steamer."  Then  he  be- 
gan to  calculate  as  to  what  that  cargo  amounted.  On  an  average  of 
400  bushels  of  wheat  to  the  ordinary  car,  that  cargo  would  fill 
five  trains  of  50  cars  each,  or  a  solid  train  reaching  nearly  three  miles 
along  the  track.  It  meant  the  harvesting  of  two  or  three  townships 
of  wheat,  of  the  average  production  of  16  bushels  per  acre  It  is 
only  when  men  get  an  object  lesson  of  that  kind  that  they  are  able  to 
appreciate  what  the  commerce  of  these  great  lakes  really  is.     They 
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•km  iqxn  the  river  to-monoir  you  will  notice,  as  you  certainly  will, 
the  commerce  u  it  panes  by. 

Ai  to  the  city  itself,  I  may  uty  that  in  1803  it  was  burned  over, 
and  it  wm  then  laid  out  reiy  much  after  the  plan  of  the  city  of  Wash- 
ington— with  ttieets  radiating  from  certatD  centers  like  the  Campua 
Ifortios  here,  from  where  I  want  to  say  that  1,000  of  our  lK)ys  left 
for  the  field  of  battle  in  the  Itat  10  days.  (Applause.)  As  you  go 
northward  yon  wiU  find  what  we  call  the  Circus  Maximus,  from  which 
radiate  the  larger  avennesi  running  out  like  the  spokes  of  a  wheel, 
and  are  inteiaected  by  atreets. 

Bat  what  we:  (rf  Detrcnt  pride  ourselves  upon  most  is  our  cottage 
homes.  Kock  after  block,  and  mile  after  mile  of  these  you  will  see 
ai  yon  go  Ihtongb  thete  itrectE ;  and  in  almost  all  cases  you  will  see 
the  evidence  that  each  cottage  belongs  to  the  man  who  lives  in  it — 
that  it  ii  not  a  rented  home — ^he  owns  the  soil  and  he  owns  the  cot- 
tage. Yon  will  find  evidence  of  that  in  the  fact  that  here  and  (here 
and  everywhere  the  toie  bnahes  climb  upon  the  tiellis  above  the  door, 
and  yon  w31  aee  tint  kindly  care  of  the  housewjfe ;  and  in  the  gardens 
where  live  oar  Gennan  rnidents  you  will  find  every  inch  of  ground 
either  nsedaaagardint  and  made  productive  and  contributory  to  the 
table,  or  elaci  oy  in.  Sowem  and  plants,  made  contributory  to  the 
comfort  and  refinement  trf  the  home  life.  It  is  in  these  homes  that 
we  pride  onnelvea.  It  li  to  these  that  we  call  your  altenlion,  for  it 
makes  a  great  ded  of  difierence  In  a  city  whether  its  inhabitants  live 
in  rented  houses  or  enjoy  the  comforts  and  refinements  of  their  own 
homes.  The  enjoyment  of  such  homes  makes  a  people  loyal  to  the 
city  in  which  they  live,  as  our  people  to-day  arc  loyal' to  the  city  of 
Detroit. 

In  your  art  you  probably  illustrate  the  advancement  of  this  day  and 
generation  as  well  as  any  art  which  can  possibly  be  presented.  I  be- 
lieve that  the  matter  of  lighting,  and  perhapis  of  heating,  is  one  of  the 
lost  arts.  As  we  look  over  the  history  of  the  world,  as  we  read  of  the 
great  buildings  of  ancient  times,  I  cannot  believe  that  they  were  not 
lighted,  or  that  they  were  not  heated.  I  cannot  conceive  of  a  time 
when  people  were  not  clad  as  they  are  to-day.  I  cannot  believe  that  the 
great  exhibitions  of  ancient  times  which  were  held  in  the  colosseum, 
and  in  buildings  even  more  ancient,  were  given  without  light  and  without 
heat.  I  believe  that  in  those  days  there  was  perhaps  almost  a  com- 
plete duplication  of  what  you  have  to-day,  in  respect  to  lighting  and 
heating.  I  believe  there  are  very  few  of  the  arts  of  the  world  to-day 
that  did  not  exist  under  civilizations  of  other  days.  I  cannot  conceive 
why  men  who  made  such  magnificent  sculptures  in  Greece,  that  even 
with  the  knowledge  which  we  possess  at  the  present  time  we  cannot 
duplicate  them,  could  possibly  have  been  people  oJ  such  intelligence 
that  they  were  content  to  live  in  squalor,  or  in  the  absence  of  those 
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comforts  that  would  necessarily  attend  the  absence  of  light  and  the 
absence  of  heat.  In  my  judgment,  in  some  way,  though  lost  to  the 
world  oftentimes  because  secretly  used  by  those  who  had  to  live  by 
those  arts,  they  then  existed.  In  those  days  if  a  man  possessed  a 
secret  out  of  which  he  could  realize  something  for  his  own  benefit,  he 
kept  it  to  himself,  and  when  he  died  it  died  with  him.  That  was  the 
rule  with  the  physician,  the  rule  with  every  artisan — that  he  kept  his 
art  to  himself,  and  made  the  most  of  it  for  himself ;  but  we  cannot  do 
that  to-day.  What  man  now  has  he  gives  to  the  world.  If  it  be  for 
the  betterment  of  humanity  he  is  only  too  glad  to  say,  "  I  am  glad 
that  the  world  can  be  made  better  because  of  my  living  in  it,  and  so 
that  not  only  my  own  kindred  but  others  as  well  may  be  made  better 
for  what  I  have  done.*'  That  is  the  bond  that  binds  us  together. 
For  that  reason  there  never  again  will  be  any  lost  arts.  And  these 
arts  will  improve  as  the  generations  go  by,  just  as  the  early  torch  has 
been  improved  into  the  beautiful  lights  that  now  illumine  our  streets 
and  buildings. 

As  I  have  heard  and  read  of  the  product  that  so  many  of  you  are 
interested  in,  gas,  I  have  wondered  what  will  be  the  future  of  the 
various  methods  of  lighting  and  heating  that  are  being  discovered  and 
improved.  As  one  gentleman  very  wisely  and  sagely  said  to  me,  the 
very  fact  that  these  lights  are  brighter  than  were  those  of  the  past  will 
cause  people  to  demand  still  more  light,  just  as  in  every  department 
of  art  and  science  the  discovery  of  anything  really  good  is  immedi- 
ately followed  by  that  of  something  better.  So  that  it  is  a  mere  mat- 
ter of  progression.  I  think,  in  saying  that,  he  struck  the  secret  of  the 
whole  thing. 

And  so,  gentlemen,  to  the  environments  of  this  city,  to  everything 
that  provides  for  clean  lives  and  clean  living,  to  everything  which  in 
nature  and  art  alike  have  combined  to  make  these  environments  beau- 
tiful and  dear  to  those  who  here  have  their  homes — to  the  hearts  of 
our  people,  and  to  our  city,  I  extend  to  you  all  a  most  cordial  wel- 
come.    (Applause.) 

The  President — We  have  with  us,  from  the  city  of  New  York,  a 
gentleman  who  refused  to  go  to  the  war,  but  who  is  always  willing  to 
talk.  Gentlemen,  he  needs  no  introduction — Capt.  William  Henry 
White. 

CAPT.  WHITE'S  RESPONSE  TO  MAYOR  MAYBURY'S 

WELCOME. 

Mr.  Mayor,  Mr.  President  and  Gentlemen :  I  am  always  grateful 
for  the  task  of  being  thankful,  but  I  feel  to-day  an  additional  pleasure 
in  expressing  my  thanks,  for  I  was  advised  before  coming  here  to  ac- 
knowledge your  gracious  welcome,  that  a  very  dear  old  friend  of 
mine,  and  the  friend  nearest  to  all  our  hearts  of  any  one  of  our  mem- 
bers, was  dangerously   ill.     And  so  I  promised  to  fill  the  place  of 
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*'  Uncle  Jerry  **  Howard — a  place  that  no  other  living  man  can 
lactorUy  fill ;  but,  much  to  my  astonishment,  as  weU  as  pleastue,  when 
I  arrived  here  this  morning  the  firat  cheerful  face  I  saw  was  that  of 
dear  old  ^^  Uncle  Jerry."  Recognising  the  trick  that  had  been 
played  upon  me,  I  was  yet  delighted  to  know,  as  I  know  you  all  are, 
that  this  dear  old  friend  of  ours  is  able  to  be  here  with  us,  and  can 
laugh  at  my  humble  efforts  to  fill  his  place. 

I  need  hardly  say  to  you,  Mr.  Mayor,  that  you  have  judged  wisely, 
looking  into  our  faces,  that  this  is  a  select  assemblage  of  bright  men* 
Some  of  us  from  the  seaboard,  as  the  President  has  delicately  hinted, 
are  present  because  we  feel  that  here  we  are  a  long  way  out  of  the 
reach  of  Spanish  guns;  for  they  say  the  Adantic  coast  is  getting 
dangerous.  We  meet  here,  upon  this  common  ground,  gendemen,  from 
the  extreme  West,  who  here  come  as  near  to  those  dangerous  guns  of  the 
Spaniards  as  they  care  to  go.  Therefore,  we,  the  refugees  from  the 
East  and  these  patriots  from  the  West  meet  in  your  welcoming  city. 

I  heartily  agree  with  you  that  this  city  is  all  that  you  say  of  it  and 
claim  for  it ;  but  I  pause  for  a  moment  when  I  think  of  that  wonder^ 
ful  stream  of  commerce  passing  up  ahd  down  this  magnificent  river  of 
yours,  and  affording  such  pleasure  and  profit  to  the  city  of  Detroit,  to 
contrast  it  with  that  generous  stream  of  other  liquids  which  has  been 
forced  upon  us  for  the  last  two  days,  and  which  our  palates  have  sa 
enjoyed.  And  so  Detroit  has  pleasure  in  counting  the  tonnage  of 
many  variations  of  commerce,  just  as  we  have  had  in  counting  the 
cocktails  that  pass  our  palates,  though  their  destination  is  far  bdow* 
(Laughter.) 

I  will  kindly  pass  over,  Mr.  Mayor,  in  your  presence,  your  slurring 
charge  upon  the  corner-stone  of  our  profession — the  meter.  We  are 
used  to  hearing  that  slur.  We  do  not  mind  it,  for  we  well  know  that 
it  attends  strictly  to  business ;  and  the  gas  man  has  the  satisfaction  of 
knowing  that  the  meter  toils  and  sweats  and  labors  while  he  sleeps. 
Consequently  we  are  proud  of  our  meter.  We  think  it  a  glorious 
thing,  for  it  is  the  most  industrious  thing  that  a  gas  man  knows  any- 
thing about.  Therefore,  we  laugh  in  silent  glee  when  you  and  others 
attack  its  perfect  working. 

It  was  certainly  kind  and  thoughtful  of  you — and  perhaps  needed 
by  this  gathering — knowing  so  well  the  chairman  of  the  committee 
that  is  entertaining  us,  that  you  should  have  said  to  the  police,  and 
doubtless  beyond  that,  to  the  police  justices  as  well,  that  any  man 
who,  at  certain  hours  of  the  night,  can  make  the  sign  of  turning  off 
the  gas,  should  not  be  arrested.  We  may  need  this  care  and  are 
grateful  for  it ;  and  we  trust  that  the  gentlemen  who  represent  the 
press  in  this  city  will,  the  next  morning,  kindly  throw  the  mantle  of 
charity  over  our  little  misdoings,  when  the  policeman  kindly  guides 
our  wavering  footsteps  to  the  front  door  of  this  hotel ;  and  that,  for 
the  sake  of  the  charming  but  sometimes  angry  and  heated  wife  waiting 
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to  welcome  us  to  our  temporary  home,  the  newspaper  will  make  no 
remark  about  it.  And  I  am  right  in  speaking  of  the  somewhat  angry 
wife  awaiting  us  up  stairs,  for  you  must  know  that  we  not  only  bring 
ourselves  here,  as  examples  of  the  businessmen  of  this  great  industry, 
but,  rivalling  the  beautiful  women  of  Detroit,  we  bring  our  wives, 
our  sisters,  and  occasionally  our  sweethearts,  to  show  you  that  there 
are  other  women  in  these  United  States  worthy  to  rank  beside  the 
charming  women  of  Detroit.  We  are  proud  of  our  women,  for  we 
know  their  tempers  and  their  dispositions ;  and  I  want  to  say  to  you 
that  if  ever  it  becomes  your  fate,  or  of  that  of  a  son,  to  need  a  wife, 
come  among  the  gas  people  and  pick  out  a  woman  that  you  or  your 
son  may  marry ;  because  they  are  long  sufferers.  They  go  about  with 
us  to  these  meetings,  and  many  times  they  have  to  help  us  take  off 
our  shoes.  (I>aughter.)  But,  with  all  that,  they  are  the  loveliest, 
the  most  forgiving,  and  the  most  dutiful  band  of  women  in  the  world ; 
and  as  we  go  about  from  city  to  city  and  exhibit  this  product  of  our 
industry,  and  show  what  kind  of  women  have  picked  us  out,  and  have 
so  distinguished  us,  we  are  proud  of  them,  and  are  the  envy  of  our 
friends. 

I  may  say  that  this  great  industry  which  we  represent  is  great  in 
the  broadest  sense  of  that  term.  It  is  second  only,  in  the  amount  of 
capital  employed,  to  the  great  railway  interests  of  the  country.  I 
leave  you  to  judge,  as  you  look  at  the  faces  of  these  men,  whether  they 
are  not  worthy  to  represent  the  great  industry  and  interests  entrusted 
to  their  care.  We  are  here  for  the  small  per  diem  which  these  earn- 
est, hard-working  men  get  for  the  whole  year.  We  have  no  30-day 
vacations.  We  are  not  like  the  fellow  who  became  ill,  and  his  physi- 
cian said  to  him,  '*  You  have  got  to  stop  work  and  take  a  rest.  I 
think  you  had  better  get  a  government  job,  and  lie  around  on  it 
somewhere."  But  the  man  replied,  '*  Well,  I  don't  know  about  that. 
Do  you  mean  that  I  need  a  sinecure?  "  To  which  the  man  of  medi- 
cine replied,  *'  I  don't  care  whether  it  is  a  sinecure,  or  what  kind  of 
a  cure  it  is,  but  that  is  the  only  kind  that  will  cure  you."  Now  I  do 
not  know  of  a  mm  in  this  room  who  indulges  in  a  sinecure.  Most 
gas  men  work  for  25  hours  every  day ;  and  yet  some  of  our  Presi- 
dents are  grudging  them  their  leisure,  and  say  there  ought  to  be 
some  change  made  in  the  calendar  which  would  enable  them  to  work 
26  hours  per  day.  So  it  is  you  see  us  here,  even  in  this  playtime, 
anxious  to  work,  listening  to  papers  which  our  brethren  have  pre- 
pared for  us,  and  then  indulging  in  careful  analytical  discussions  of 
the  thoughts  advanced  in  the  papers.  And  if,  during  the  little  break 
in  the  session  at  noonday,  you  should  happen,  while  passing  along 
this  beautiful  street  to  look  in  at  the  door  of  this  cafe,  do  not  be 
startled  if  you  should  see  three  or  four  of  these  wearied  men  leaning 
upon  my  shoulder,  and  I  leaning  upon  the  bar,  while  the  chemist  in 
front  is  busily  engaged  in  mixing  some  wonderful  combination  of 
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what  brought  ns  here,  or  that  that  is  our  usual  vocation  ;  for  I  will  back 
tbil  Inititution  against  any  body  of  similar  number  anywhere  in  the 
worid  fordoing  hard  work  faithfully,  conscientiously,  and  with  their 
whole  heart,  at  all  times. 

Ithaokyotit  in  their  names,  (or  this  welcome  to  your  beautifal 
ci^.  We  rejoice  with  you  that  a  thousand  of  your  sons  have  gone 
oat  to  this  great  tight.  The  gas  men,  as  in  the  old  war,  are  prepar- 
ing and  are  prepared  to  send  their  people  out  to  do  their  part  in  this 
fight.  We  aJI  feel  that,  no  matter  what  mistakes  may  have  been  made 
at  the  atart,  tod  no  matter  whether  ii  is  just  and  right  or  not,  it  is  the 
caUM  of  our  country,  and  we  are  all  for  het.  It  is:  "  Our  Country. 
May  the  ever  be  right ;  but  right  or  wrong,  God  bless  her,  our  Coun- 
try!"    (Applnuse.) 

On  motioo  of  Mr.  T,  11.  Miller,  the  reading  of  the  minutes  of  the 
laat  meeting  wai  diipenied  with,  and  the  calling  ctf  the  ndl  waa  poat- 
poned.  The  Chair  wai  then  asiamed  hy  Vice-Piaident  Thompacffir 
and  President  Lynn  read  the  following  addreai : 

ADDRESS  OF  THE  PRESIDENT. 

Gentlemen  of  the  Wettem  Gai  AaiociatioQ :  Alotoat  two  dccade» 
of  activity  and  advancement  have  come  and  gone  aincc  thoae  l» 
whom  the  honor  of  organizing  this  Anociation  is  dne  bonad  thew 
■elvea  in  a  fellowihip  which  advancing  yean  only  lerved  to  cement 
more  firmly  and  expand  to  a  broader  circle.  As  a  Society,  whose 
members  meet  on  a  common  plane,  and  whose  individual  purpose* 
are  fraternal  and  unselfish,  it  has  had  no  superior  among  the  vast 
number  of  industrial  and  educational  institutions  which  have  existed 
for  the  propagation  of  business  principles  and  the  elevation  of  man- 
kind.  It  has  studiously  considered  not  only  the  individual  interests 
of  its  own  members,  but  also  those  of  the  patrons  of  the  great  indus- 
try it  represents.  The  valuable  contributions  of  its  members  in  ihe 
past  possess  an  influence  which  shall  extend  onward  with  the  march 
of  time,  lightening  the  burdens  of  future  generations.  The  constant 
change  ever  occurring  to  man  and  his  works  has  found  our  industry 
at  all  stages  keeping  pace  with  the  busy  world  of  progress  and 
science.  Too  much  cannot  be  said  in  commendation  of  your  labori- 
ous efforts  to  improve  the  condition  of  your  co-laborers,  and  through 
them  to  impress  the  world  at  large  with  the  infinite  goodness  of  an 
Omnipotent  Being,  who  has  placed  within  the  reach  of  His  creature* 
the  means  of  obtaining  their  own  comforts  and  conveniences. 

On  the  i8th  day  of  September,  1878,  28  persons,  interested 
directly  or  indirectly  in  the  gas  business,  met  at  the  office  of  the  old 
St.  Louis  Gas  Company  to  organize  what  we  now  proudly  call  the 
Western  Gas  Association.  Since  our  first  meeting  at  least  600  names 
have  been   placed  upon  our  roll,  and   we   now   congregate  at  oar 
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Twenty-first  aanual  session  with  the  same  hopes,  fears  and  experiences 
which  combined  to  interest  us  at  preceding  gatherings. 

The  territory  from  which  our  members  come  has  become  so  exten- 
sive that  the  name  *' Western"  may  be  considered  to  imply  the 
*' Western  Hemisphere."  We  have  gathered  on  the  East,  at  the 
great  manufacturing  city  of  Pittsburg ;  on  the  West,  have  viewed  the 
mighty  Mississippi  sweeping  on  its  majesty  by  that  thriving  commer- 
cial center,  St.  Louis ;  on  the  South,  have  stood  on  the  heights  of 
Lookout  Mountain,  and  surveyed  in  their  grandeur  the  scenes  which 
have  entered  the  immortal  pages  of  American  history  with  the  names 
of  Hooker  and  Chattanooga ;  and,  finally,  have  turned  Northward  for 
the  second  time  to  pass  an  enjoyable  and  profitable  period  in  the 
beautiful  City  of  the  Straits. 

Detroit  has  her  position  in  our  country's  history ;  her  people  have 
industriously  heightened  her  natural  beauty  by  improved  streets  and 
public  parks,  while  nature  to  it  has  given  the  advantages  of  one  of 
the  most  attractive  rivers  in  the  world,  and  a  commercial  position  in- 
ferior to  that  of  no  other  city  in  our  glorious  Union. 

Progress  of  the  Year. — ^The  past  year  has  been  one  of  prosperity 
and  satisfaction  to  gas  companies  in  general,  and  the  bright  bow  of 
promise  continues  to  smile  upon  our  e^orts  and  encourage  our  workers 
to  renewed  activity.  Incandescent  gas  lighting,  while  it  has  upon  the 
whole  been  an  agency  toward  increasing  the  consumption  of  gas,  has 
in  some  instances  been  a  source  of  temporary  loss  to  companies 
operating  in  smaller  cities. 

To  overcome  this  result  the  manager  of  such  a  business  must  rely 
upon  his  greatest  energies  and  accomplish  what  he  can,  not  only  to- 
offset  such  loss,  but  by  making  a  thorough  canvass  and  advertising 
his  product,  to  reach  avenues  neglected  in  the  past,  and  turn  an  ap- 
parent loss  into  a  positive  gain.  Gas  as  a  fuel  continues  in  the 
ascendant,  and  from  this  fact  alone  we  have  much  upon  which  to 
congratulate  ourselves.  One  great  satisfaction  in  the  placing  of  a 
fuel  meter  is  the  assurance  of  a  constant  consumer. 

The  people  are  being  rapidly  educated  to  the  fact  that  such  fuel 
has  not  only  a  convenient,  but  an  economic  feature ;  and  its  use  for 
cooking  purposes  and  for  heating  in  a  small  way  during  the  spring 
and  autumn  months  is  fast  becoming  general.  Progress  upon  this 
line  has  been  such  that  many  companies  can  show  a  larger  output  for 
fuel  purposes  than  for  illumination  during  the  summer  months ;  in 
fact,  a  few  are  able  to  show  more  than  50  per  cent,  upon  annual  sales. 

New  Members, — It  is  deemed  advisable  to  recommend  the  appoint- 
ment of  committees  in  individual  States  to  solicit  members  for  this 
Association  among  the  persons  engaged  in  the  gas  business  in  their 
respective  territories.  While  this  may  lead  to  no  very  marked  results 
in  such  States  as  maintain  local  organizations,  it  would,  upon  the 
whole,  tend  to  greatly  advance  the  interests  of  this  body.     There  are 
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B  Ccnml  ud  tPcstrni  Slates  a  larg* 
who  do  aot  realiie  the  tme  value 
could  b«  mofc  easily  induced  to 
]  (ras  railed  to  the  importance  of 
I  <ute  the  matler  in  an  imelligent 
i  such  committees  could  be  coo- 
t  Id  Ae  Atsocuiicn.  and  wonld  twdoabledlf 
IS.  but  to  thoic  »bo  might  be 
iswko  are  placed  apoa  sncli  committees 
■iwM  fad  Ac  ««rt  ■»  gieit  lart  :  id  fact.  I  am  taditicd  to  ifaiok 
woald  fad  a  gicat  dcd  of  plcMV«  coonected  with  the  same. 

AMtr  Z^Umt- — Wilk  Ac  perfection  of  devices  emplored.  wc 
-  tbc  elect  td  gn  lighting  upon  public  streets  and 


*  gM  H^tf«g  fcMT  akch  a  parpose  has  proved  itself  not 
oaly  cheaper  tfaa  tke  decttic  air  system,  but  has  demonsttalcd  ira 
abdilT  10  fodtc  better  HtiAcHoii.'  When  the  old  gas  lamps  <rete 
ampfiuAtd  ij  AtXriaty  aome  years  ago  it  was  the  general  Tctdicf 
ftai  lllf ii  diiapliiaiaii  w  fiiiil,  bm  slovly.as  impiored  method* 
of  Ming  gm  fcro  we  into  ■rogue,  they  aie  cteeping  back  to  the 
view  ol  the  fMit  ■■  oqmived  fotms,  and  their  advent  is  hailed 
wiA  Mmasoes  of  aaecCM.  AH  that  is  now  required  to  recover  a  con^ 
ndeiaMe  ilMne  of  piAMc  Ug^tiDg  is  expense  of  energy  and  persever- 
aace  apoo  the  part  of  the  gat  nanagct.  In  the  iosunces  ol  modera 
ineaDdeiceat  pnUic  gat  luting  comiog  under  my  osn  per^nal  ob-  ^ 
servation.  all  have  been  clearly  proved  superior  to  any  other  metbod 
of  artificial  illumination,  not  only  in  respect  to  good  service,  but  as  * 
public  economy.  In  the  smaller  cities  and  towns  in  particular,  where 
an  urgent  demand  for  reduced  taxation  and  public  expense  is  ever 
extant,  it  would  be  advisable  {or our  fellow-workers  to  put  forth  every 
energy  at  their  command  to  make  an  inroad  into  the  municipal  light— 
ing.  Once  the  system  has  been  inaugurated  there  is  no  apparent 
reason  why  it  should  not  become  a  permanency.  In  view  of  air 
which  has  been  said  at  previous  meetings  respecting  the  details  of 
the  method  it  is  not  necessary  to  dwell  to  any  further  extent  upon  the 
matter,  but  it  is  hoped  in  this  brief  review  that  some  words  of  en- 
couragement and  hope  will  spur  our  members  on  to  a  renewed  effort 
and  he  the  source  of  advantage  to  the  gas  interests. 

Improved  Meihods. — A  discussion  of  the  present  status  of  incan- 
descent gas  lighting  and  fuel  consumption  leads  directly  to  the  future 
policy  which  might  reasonably  govern  the  production  of  gas.  As 
these  uses  involve  the  principle  of  heat,  it  would  feem  that  the  pro- 
duction of  a  gas  capable  of  generating  the  greatest  number  of  heat 
unils,  without  regard  to  high  illuminating  power,  is  undoubtedly  to 
become  of  vast  importance.  With  the  cheapening  of  incardefcent 
lighting  appliances,  the  old  lava-tipped  burners  are  rapidly  disap- 
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pearing  and  may  soon  become  a  relic  of  the  past.  The  time  has  been 
-when,  to  face  the  competition  of  electric  lighting,  we  were  compelled 
to  manufacture  a  high  candle  power  gas ;  but  the  most  successful 
weapon  against  other  methods  of  illumination  has  proved  to  be,  not 
the  application  of  primary  light,  but  that  of  incandescent  heat.  Time 
would  not  permit  this  subject  the  consideration  it  justly  merits,  but 
it  would  be  of  vast  interest  to  the  gas  world  should  the  subject  of  in- 
candescent gas  lighting  and  the  effect  upon  future  systems  of  produc- 
tion be  subjected  to  investigation  by  some  member  of  this  Associa- 
tion, and  a  complete  discussion  of  the  matter  follow  at  our  next 
regular  meeting. 

From  observation,  one  is  led  to  the  opinion  that  acetylene  as  an 
illuminant  will  in  all  probability  be  confined  to  isolated  plants  in 
summer  residences  and  hotels.  In  a  general  way  its  application  to 
domestic  and  commercial  lighting  appears  of  insignificant  importance, 
and  so  far  as  its  disposition  as  an  enriching  agent  is  concerned  it  has 
made  no  marked  advancement,  and  it  is  not  probable  to  meet  any 
extensive  use  for  such  a  purpose.  Although  considerable  capital  has 
been  interested  by  the  promoters  of  acetylene,  it  seems  that  the  pur- 
pose of  the  organization  of  their  stock  companies  can  be  none  other 
than  to  take  advantage  of  those  who  are  credulous  enough  to  invest 
in  such  schemes  without  making  a  prior  and  thorough  investigation 
of  their  merits. 

Leakage. — In  the  efforts  to  reduce  wasteful  leakage,  and  the  disin- 
terested work  of  our  Association  to  trace  the  manifold  causes  and 
ascertain  remedies  for  the  same,  the  hearty  co-operation  of  all  should 
be  extended.  While  it  may  be  an  excellent  and  convenient  plan  to 
make  corrections  for  various  temperatures  and  atmospheric  condi- 
tions, it  must  be  considered  that  these  same  conditions  are  probably 
present  at  the  point  of  consumption,  and  the  method  in  reality  pos- 
sesses but  an  insignificant  relation  to  the  subject  of  loss.  The  safest 
and  most  simple  method  of  reducing  the  percentage  of  leakage  to  a 
minimum  is  effected  by  keeping  the  main  and  service  system  in  first- 
class  condition,  paying  proper  attention  to  the  correct  working  of  me- 
ters and  building  up  the  largest  possible  sales  per  mile  of  mains. 
Shrinkage  is  attended  by  so  many  complicated  conditions  that  it  is 
an  impossibility  to  define  even  an  approximate  rule  for  its  determina- 
tion. 

Fuel  Gas  — ^The  advent  of  a  very  cheap  fuel  gas,  after  repeated 
failures  of  promoters  to  manufacture  a  product  which  might  compete 
with  solid  fuel  and  natural  gas,  seems  as  remote  to-day  as  ever.  Nu- 
merous methods  proposed  have  been  introduced,  weighed  in  the 
balance  and  found  wanting.  The  extent  of  these  failures  was  clearly 
portrayed  at  our  last  annual  meeting,  and  I  am  convinced  that  condi- 
tions still  remain  as  they  were  then ;  in  fact,  time  seems  only  to  em-  ' 
phasize  the  certain  failure  of  such  enterprises.     There  is  no  doubt  that 


ccivcd  ofcs 
lo 

framed  ther  mar  be  able  to  assist  tbeir  smaller  and  weaker  netgMwws. 

Jr.  rr;ar.y  r. iries.  e^es.  »here  a  Urge  prod^iction  oi  coal-gas  exists,  the 
pr^i'i^t^  of  riijstuiarion  wonid  b*^  io^uftzcient  for  the  local  demand,  and 
by  f-ontroiiirig  the  home  marker  it  wo'jid  be  an  easy  matter  to  lein- 
ior*,f:  the  production  by  purchasing  that  of  the  smaller  <^>mpanies 
o(/eratin;^  in  the  vicinity.  Where  at  least  two  cents  per  gallon  cannot 
1^  obtained,  the  best  policy  would  be  to  bum  the  tar  under  retorts, 
excepting  in  thrjse  plants  which  can  obtain  merely  a  trifling  retom 
from  coke. 

Municipal  Oivnership, — Considerable  noise  has  accompanied  the 
fr'''|iient  agitations  of  municipal  ownership  of  gas  plants:  the  people 
h;ivc*  \}*:*:T\  j^romised  cheaj>er  light  and  fuel,  and  a  certain  reduction  of 
t;ixaliorj.  Not  an  instance  on  record  shows  that  these  conglomerate 
prorn ]'»<:'»  have  been  fulfilled.  Municipal  ownership  of  any  producing 
j/lant  is  an'l  must  lie  accompanied  by  the  creation  of  office  and  em- 
ployrrK-nt  for  political  leeches,  and  a  class  of  men  in  whom  no  con- 
M  ientious  business  man  would  place  confidence.  In  the  cities  the  cry 
is  made  in  order  to  strengthen  the  establishment  of  formidable  rings, 
the  polirv  of  whi<:h  has  never  been  to  benefit  the  manv  honest  resi- 
ilcnts  and  taxpayers,  but  rather  the  few  political  workers,  who  must 
br  fed  for  their  sup]K>rt,     Business  is  never  conducted  on  a  proper 
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basis,  no  attempt  is  made  to  reduce  current  expenses,  and  at  the  end 
of  the  year  things  are  neatly  veiled,  and  the  unsuspecting  citizen  led 
to  believe  that  his  interests  have  been  carefully  guarded. 

Recently  the  social  reformers  whose  cry  has  been  "  Municipal 
Ownership  of  Everything,"  have  received  tfieir  hardest  blow  by  the 
leasing  of  the  largest  municipal  gas  plant  in  America  to  a  corporation 
of  business  men,  who  will  fulfil  all  their  promises,  and,  by  conducting 
matters  upon  proper  lines,  satisfy  their  patrons  and  make  a  success  of 
their  undertaking.  This  is  an  illustration  of  the  indisputable  truth  of 
the  saying  of  that  great  and  lamented  American :  ' '  You  can  fool  all 
the  people  part  of  the  time ;  you  can  fool  part  of  the  people  all  the 
time;  but  you  cannot  fool  all  the  people  all  the  time." 

Success  of  one  political  party  or  ring  at  several  consecutive  city 
elections,  and  its  control  of  the  various  municipal  departments,  in- 
variably leads  to  carelessness  of  methods,  which  prompts  just  inquiry 
and  censure.  Organized  for  its  own  advancement  and  the  pecuniary 
gain  of  its  individual  adherents,  wherever  it  can  employ  men  it  in- 
creases its  power ;  and  it  is  in  most  instances  a  desire  to  increase  the 
number  of  its  hirelings  and  dependents  that  the  issue  of  municipal 
ownership  is  raised.  Such  movements  are  always  initiated  by  falsely 
informing  the  people  that  gas  companies  and  kindred  corporations  are 
extortioners,  and  have  no  care  for  the  accommodation  of  their  patrons 
— in  fact,  that  all  their  acts  and  tendencies  are  grossly  detrimental  to 
public  wellfare.  It  would  be  a  waste  of  time  to  attempt  to  refute 
these  unjust  charges  tg  auditors  so  well  acquainted  with  their  absurd 
falsities ;  but  if  the  careers  of  the  most  prominent  of  self-styled  re- 
formers are  closely  observed,  it  may  readily  be  noted  that  they  are 
either  insincere  or  are  the  mere  tools  of  shrewd,  oily-tongued  political 
mountebanks. 

Our  Deceased  Members. — Many  of  the  older  members  of  this 
honorable  Society  have  passed  to  another  sphere,  leaving  behind 
monumental  memories  of  kindly  feeling  and  valued  advices  and  en- 
couragements. Each  year,  as  it  becomes  a  portion  of  the  great  past, 
adds  to  our  recollection  not  only  of  content  and  peace,  but  also  of 
sorrow  and  regret  over  faces  and  forms  absent  and  gone.  Names 
which  have  become  memories  and  to  which  no  response  will  ever 
come  again  in  earthly  councils,  impress  upon  us  the  constant  changes 
of  all  things. 

During  the  past  year  death  has  removed  from  our  midst  three  of 
our  members,  as  follows :  George  S.  Harris,  Superintendent  Mans- 
field Gas  Light  Company,  Mansfield,  O.,  June  14,  1897;  A.  E. 
Smythe,  Secretary  Mutual  Fuel  Gas  Company,  Chicago,  Ills.,  July 
9,  1897 ;  and  J.  D.  Thompson,  Treasurer  Laclede  Gas  Light  Com- 
pany, St.  Louis,  Mo.,  February  15,  1898.  The  latter  had  been 
many  years  one  of  the  foremost  and  energetic  workers  in  this  Asso- 
ciation, and  in  his  death  we  have  sustained  an  incomparable  loss. 


TW  pMt  Mfvka  0f  tkeatber  gvaiin^a  i 
bMMT,  M>d  the  irofU  if  beltet  fof  tbdr  cue 

It  if  dMeolt  to  CJ^fCM  0«r  deep  regret  t 
fcaial  faces  Md  irfcMOrt  gicetiiie*  al  falara  tnct.  bai  ifen  mcw 
CNtei  ibill  ever  be  v«nlait  iaibc  miiwls  o(  ttose  «te  fcaew  aad  lowd 
Acm, 

Omr  NatUnal  Ii^U*»€t. — In  coochuion.  it  is  «eS  is  miIi  ipme 
f^cnnc*  to  the  cowUtioii  wfckh  if  cxosing  the  Aaerioui  bam  id 
tbfOb  «itb  pstliotlMn  and  tint  love  of  the  rigte  wUek  is  the  inc 
COroer  Stoae  of  OW  gloriow  tcptiblu:.  Wfaile  tfae  praseac  Baie  ■>- 
^etHOtacM  »fdi  Spda  wmj  by  lome  be  couidetcd  deplooUc  Ina 
a  boeillCfl  ptrfot  of  vieir,  fern  of  anjr  bat  utirfactorjr  Tcsaks  to  on 
Oei^OWll  tMtitatkllW  waA  conmercial  inlercsts  hare  m>  tiwdnimi 
Wbtle  it  fi  feflCtted  tbit  Men  action  apon  the  put  of  oar  goRn- 
mciK  bee  been  aeceweiy,  ^  Dltimale  outcome  mast  aBdoabtedh 
be  tbe  eJqMHrioa  of  Americkn  principles  and  the  openiae  o<  nrm 
■reoiief  to  lO  IcgitiiiMte  American  trade.  Recent  devdofHDcntt 
beve  proved  tb«t  Ae  ■o-eelied  pleisarc  and  money-seeking  Yankee 
bet  iMt  not «  plltJele  of  bis  original  love  o[  fail  coontry  nor  of  bis 
COameodeUe  dcrire  to  aarist  and  protect  a  saBering  and  penccatcd 
people.  On  tbe  eontni/,  we  bave  convinced  other  natMns  that  tbe 
edvaocemeilt  OMde  ia  barineia,  as  well  as  in  tbe  social  and  scientigc 
Hfe  of  our  COUUtiyneo,  bas  been  attended  by  a  remarkable  progiess- 
Iveoeas  alov  OlMT  lines,  and  an  nnHeniable  capability  to  do  mortal 
combatfor  tbe  cberiabed  priErtfVs  of  \n'iV'-it  anrl  freedom. 

United  in  aentiment  and  in  action,  the  citizens  of  the  United 
Stales  stand  to-day  in  full  view  of  the  eyes  of  the  inhabitants  of  both 
hemispherei,  portraying  all  that  excels  in  manhood,  intellect  and 
firm  reiolution.  Nations  which  have  ruled  the  world  with  chains  and 
tortures  have  all  been  weighed  in  the  balance  and  found  wanting, 
and  it  may  be  that  the  munificent  Creator  has  decided  to  replenish 
the  earth  with  the  growth  of  that  liberty  which  found  its  birth  among 
English-speaking  people.  (Applause.) 

On  motion  of  Mr.  Egner,  the  address  was  referred  by  Chairman 
Thompson  to  a  committee  of  three  (Messrs.  Frederick  Egner,  IDonald 
McDonald  and  Alten  S.  Miller)  for  consideration  and  report.  Presi- 
dent Lynn  reassumed  the  Chair  and  announced  tbe  following 

SPECIAL  COMMITTEES. 

Committee  on  Memorials. — Messrs.  I.  C.  Baxter,  G.  G.  Rams- 
dell  and  C.  W.  Blodget. 

Committee  on  Place  of  Nsxt  Meeting. — Messrs.  E.  G.  Cowdery, 
J.  B.  Howard  and  Jas.  Somerville. 

Committee  on  Final  Resohttions. — Messrs,  B.  E.  Chollar,  Paul 
Doty  and  E.  G.  Pratt. 
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REPORT  OF  COMMITTEE  ON  APPLICATIONS  FOR 

MEMBERSHIP. 

Mr.  Wm.  McDonald,  from  the  Committee  on  Applications  for 
Membership,  reported  in  favor  of  the  election  of  the  following  named 
gentlemen : 

Active. 

Baehr,  W.  A.,  Milwaukee,  Wis.  Goodno,  G.  F.,  Cedar  Rapids,  la. 

Barthold,  W.  H.,  Grand  Rapids,  Littlehales,  T.,  Syracuse,  N.  Y. 

Mich.  Landon,  H.  McK.,  Indianapolis, 
Beardslee,  C.  S.,  Cleveland,  O.         Ind. 

Church,  L.,  Flint,  Mich.  Meagher,  J.  B.,  Mankato,  Minn. 

Cross,  P.,  Detroit,  Mich.  McLean,  G.,  Dubuque,  la. 

Doan,  J,  P.,  Jacksonville,  Ills.  Murdock,  I.  T.,  Lafayette,  Ind. 

Doty,  P.,  Grand  Rapids,  Mich.  Nettleton,  C.  H.,  Derby,  Conn. 

Douthirt,  VV.  F.,  New  York  City.  Quinn,  A.  K.,  Newport,  R.  I. 

Duffield,  J.  C,  London,  Ont.  Rooney,  J.  W.,  Richmond,  Ind. 

Doherty,  H.  L.,  Madison,  Wis.  Shattuck,  J.  D.,  Buffalo,  N.  Y. 

Eastman,  I.  N.,  Monmouth,  Ills.  Taylor,  B.,  St.  Paul,  Minn. 

Elles,  E.  J.,  Detroit,  Mich.  Witherby,  E.  E.,  Lockport,  N.  Y. 
Eysenbach,  E.,  Columbus,  O. 

Associate. 

Bayles,  J.  C,  East  Orange,  N.  J.  Phillips,  O.,  Detroit,  Mich. 

Collins,  H.  W.,  Detroit,  Mich.  Ramar,  J.  E.,  Chicago,  Ills. 

Claybourne,  C.  W.,  Chicago,  Ills.  Randle,  F.  A.,  Chicago,  Ills. 
Lloyd,  E.  F.,  Fort  Wayne,  Ind. 

Transfer  From  Associate  to  Active. 
Dell,  J.,  St.  Louis,  Mo.  Green,  Jas.,  St.  Louis,  Mo. 

ELECTION  OF  MR.  C.  H.  NETTLETON  TO  HONORARY 

MEMBERSHIP. 

The  President — What  is  your  desire  respecting  these  applications? 

Mr.  Egner — I  wish  to  move  the  election  to  honorary  membership 
of  one  of  the  gentlemen  whose  application  for  active  membership  has 
been  read.  I  refer  to  Mr.  Charles  H.  Nettleton,  the  Junior  Past 
President  of  the  American  Gas  Light  Association. 

Mr.  Pratt — I  second  the  motion. 

The  President — You  have  heard  the  motion  by  Mr.  Egner  to  elect 
Mr.  Nettleton  an  Honorary  Member  of  the  Western  Gas  Association. 

The  motion  was  put  and  unanimously  adopted,  applause  accom- 
panying the  declaration. 

Mr.  Nettleton — Gentlemen,  I  thank  you  for  your  action,  and 
wish  to  say  that  while  the  vote  just  taken  was  entirely  unexpected  to 
me,  and  that  I  am  surprised  by  it,  it  is  unnecessary  to  say  that  I  am 
very  much  pleased. 


ELECTION  OF  NEW  MEMBERS. 

TiiK  pRKSiDKNT — What  is  your  pleasure  as  to  ihe  rest  of  the  appli- 
cations for  Riembershit)? 

On  motion  of  Mr.  Somcrville.  the  Secretary  was  iDSlmcted  to  cast 
the  ballot  of  the  Aaaociation  for  the  election  of  those  whose  names 
hnil  been  mentioncil.  The  Secretary  reported  ihat  he  had  acted  in 
nccordancc  u'ith  the  instructions,  whereupon  the  President  announced 
ihe  result,  and  invited  Mr.  Wm.  McDonald  to  introduce  the  new 
membcrg  to  the  convention,  which  he  did  in  a  few  well-chosen  words. 

Thr  Secsetary  then  read  the  following: 

REPORT  OF  THE  BOARD  OF  DIRECTORS. 

The  annual  meeting  of  the  Board  of  Directors  of  the  Western  Gas 
Association  was  held  at  i  p.m.  Tuesday,  May  17,  189S,  and  was 
called  to  order  by  the  President,  Mr.  James  T.  Lynn,  The  follow- 
ing members  of  the  Board  were  present:  James  T.  Lynn,  Detroit, 
Mich,  i  Geo.  Treadway  Thompson.  New  Vork  City  :  A.  W,  Littleton, 
Quincy,  Ills.  ;  Wm.  McDonald,  Albany,  N.  Y. ;  Chas.  R.  Faben.  Jr., 
Toledo,  Ohio;  E.  G.  Pratt,  Des  Moines.  Iowa:  C.  W.  Blodget, 
Brooklyn,  N.  Y.  ;  H.  W.  Douglas,  Ann  Arbor.  Mich. ;  Jas.  Forbes, 
Chattanooga,  Tenn.  ;  Jas.  W.  Dunbar,  New  Albany,  Ind. 

On  motion  of  Mr.  Pratt,  the  following  papers  were  accepted  for 
presentation  to  the  Association : 

"The  Enrichment  of  Coal  Gas,"  by  Mr.  Geo.  H.  Harper, 
Altooaa,  Fa. 

"The  Use  of  Gas  for  Parposes  Other  than  Lighting,"  by  Mr.  C. 
W.  Blodget,  Brooklyn,  N.  Y. 

"The  Prepayment  Meter,"  by  Mr.  C.  H.  RaynOT,  Adrian,  Mich. 

"  Recent  Developments  in  Texas  of  Interest  to  the  Gas  Man,"  by 
Mr.  Thos.  D.  Miller,  Dallas,  Tex. 

"  Methods  of  Estimating  the  Values  of  Gas  Liquors,"  by  Mr.  O.  O. 
Thwing,  St.  Louis,  Mo. 

"  The  Igniting  of  Gas  by  Static  Electricity,"  by  Mr.  Bankson  Tay- 
lor, St.  Paul,  Minn. 

"Wrinkle  Deparlment,"  edited  by  Mr.  E.  H.  Jenkins,  Buflalo, 
N.  V. 

"Some  English  Correspondence  upon  Isolated  Generators  for 
Bench  Firing,"  to  be  read  by  Mr.  Geo.  Treadway  Thompson,  New 
Vork  City. 

On  motion  of  Mr.  Blodget,  a  paper  prepared  by  Mr.  Frederick 
Egner,  on  the  subject  of  "  Hindrances  to  the  Adoption  of  the  In- 
clined Retort  in  America,"  was  referred  to  M^.  Littleton  to  read, 
and,  if  found  to  be  of  the  usual  standard,  to  authorize  its  presenta- 
tion to  the  Association.  Mr.  Littleton,  after  reading  same,  instructed 
the  Secretary  to  notify  Mr.  Egner  that  his  paper  would  be  accepted. 

The  Secretaiy-Trcasurei  read  the  fcdlowing  report: 
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Receipts. 

m 

To  membership  fees ^..$    180.00 

**  annual  dues 1,160.24 

"  sale  of  badges 24.50 

"  advanced  membership  fee 10.00 

'^  balance,  cash  on  hand  May  i,  1897      473.12 

11,847.86 

Disbursements, 

By  Secretary's  salary t    400.00 

'*  sundry  bills,  as  per  vouchers 614.85 

'*  balance,  cash  on  hand.  May  i,  1898      833.01 

11,847.86 

Membership,  May  i,  1897 ^ -.—.-«..- 269 

New  members  admitted,  20th  annual  meeting.. 18 

287 


Dropped  for  non-payment  of  dues 14 

Resigned  3 

Deceased 3 


20 


Membership,  May  i,  1898 267 

Badges  on  hand.  May  i,  1897 -.^^ — 16 

Sold  7 


Badges  on  hand  May  i,  1898. 


On  motion  of  Mr.  Thompson,  seconded  by  Mr.  Faben,  the  Board 
voted  to  recommend  to  the  Association  that  its  proceedings  for  the 
last  three  years  be  printed  in  book  form,  to  contain  all  the  papers 
presented  and  the  discussions  following  the  reading  of  papers.  And 
that,  from  time  to  time,  as  funds  in  treasury  will  warrant,  the  still 
earlier  proceedings  of  the  Association,  as  well  as  those  of  later  years, 
be  similarly  published. 

On  motion  of  Mr.  McDonald,  the  Board  voted  to  recommend  to 
the  Association  the  adoption  of  the  following  amendments  to  the  Conr 
stitution,  submitted  by  Mr.  Chollar  at  the  annual  meeting  in  1897, 
viz. : 

That  sections  one  and  two,  article  one,  of  the  Constitution  be 
stricken  out  and  the  following  inserted  in  their  place : 

Sec.  I.  Only  officers  and  regular  employees  of  gas  companies  shall 
be  eligible  for  election  to  active  membership. 

Sec.  2.  Any  person  who  may  be  directly  or  indirectly  connected 


Mm-  Ptxrt — I  nave  tkat  rc  be  remtvd  «d  adopacd. 

Ms.:  •  T. ----_■...  .-,.-  ^-_,  ,  -,  :  :-:^  -,■„,.,,,-,,:  .1^ 
amendment  m  the  Cotodration  ? 

The  Pstiit'Evr — I  «biKi!ii  sav  not.  AH  in  tavor  of  ivceiving  the 
report  ot  ttK  Board  oi  Directors  irill  give  tbeir  xss«it  bv  sailing 
■-Aje  :"  contrary.  --  No."      Il  is  carried. 

Mk.  Donald  McDonald — \Vhu  becomes  oc  the  recommeiMlatioi) 
ID  this  report,  that  the  proceedings  ot  tbc  .AssocialioD  ior  the  bst  three 
fears  be  printed  in  book  form  ?  Does  the  adoption  of  the  report 
carry  with  it  the  ratification  of  that  idea,  and  will  it  be  done? 

The  President — The  adoption  of  the  report  carries  with  it  that 
rerommendation . 

Mr.  Jenkivt — I  do  not  think  we  have  adopted  the  report:  we  have 
received  it. 

The  Fresiiifnt — U'e  have  received  and  adopted  all  the  report  of 
the  Board  of  Directors.  The  amendment  to  the  Constitution  of  course 
is  to  tie  voted  on  separately  afterwards.  It  is  suggested  you  bring  up 
this  recommendation  for  adoption  of  an  amendment  to  the  Constitu- 
tion and  have  the  Association  vote  on  it. 

The  Secretarv — Some  of  the  members  present  seem  to  ha\'e  an 
idea  that  perhaps  in  the  adoption  of  the  report  and  of  the  recom- 
mendations which  it  contains,  the  authority  for  publishing  the  pro- 
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ceedings  was  voted  for  under  a  misapprehension.  I,  therefore,  move 
to  reconsider  that  vote. 

The  President — It  is  moved  and  seconded  that  we  reconsider  the 
vote  on  the  adoption  of  the  report  of  the  Board  of  Directors.  (Car- 
ried.) 

Mr.  Somerville — Now  I  move  that  the  proposed  amendment  to 
the  Constitution  be  adopted. 

Mr.  D.  McDonald — I  voted  for  that  resolution  because  I  would 
have  all  of  the  papers  published ;  but  as  we  all  know  that  some  of  the 
discussion  in  the  papers  is  at  least  superflous,  I  suggest  that  some  one 
should  be  delegated  to  sift  the  wheat  from  the  chaff.  In  other  words, 
to  so  eliminate  unimportant  matters  from  our  proceedings,  that  the 
published  volume  shall  be  a  clear,  valuable  book  of  reference. 

Mr.  Thompson — I  would  like  to  speak  on  this  matter  of  the  publi- 
cation of  the  proceedings.  I  am  very  glad  that  the  question  arose  as 
to  the  reconsideration  of  the  vote  on  the  adoption  of  the  report  of  the 
Board  of  Directors,  if  there  is  any  feeling  that  the  adoption  of  the  re- 
port carries  with  it  the  publication  of  the  proceedings,  and  the  expen- 
diture of  the  money  of  the  Association  against  the  will,  or  without  the 
unanimous  consent,  of  the  Association  as  a  body.  I  am  sure  that  the 
feeling  has  always  been  that  the  Board  of  Directors  was  to  voice  the 
sentiment  of  the  Association,  and  not  to  take  action  against  the  desire 
of  the  Association.  The  question  of  the  publication  of  the  proceed- 
ings has  been  before  the  Board  in  one  form  or  other  for  the  past  five 
years,  but  the  Association  has  not,  until  the  present  year,  been  in  a 
condition  financially  where  it  could  take  the  matter  up  in  real  earnest. 
It  is  now  proposed  to  publish  a  volume  somewhat  similar  in  style  to 
that  which  the  American  Gas  Light  Association  has  been  publishing 
ever  since  its  existence,  and  which  shall  contain  the  proceedings  of 
the  past  two  years  and  of  the  present  year,  and  thereafter  to  publish 
a  volume  every  two  years,  and  as  soon  as  the  funds  permit  to  go  back 
and  publish  the  proceedings  of  previous  years.  How  often  that  will 
be  possible  remains  to  be  seen.  The  scheme  is  somewhat  embryonic 
at  present,  but  will  be  carried  out  on  as  satisfactory  lines  as  may  be. 
The  proceedings  will  be  edited.  There  are  a  great  many  side  tracks 
into  which  discussions  have  turned,  which  may  be  pruned  judiciously, 
and  that  will  be  done.  I  think  there  is  nothing  else  in  which  this 
Association  could  engage,  or  in  which  it  could  expend  its  funds  to 
better  advantage,  or  which  would  put  it  in  a  higher  rank  and  give  it 
better  standing  and  greater  coherency,  than  this  publication  of  its  pro- 
ceedings. I  trust  that  the  proposition  will  meet  with  the  approval  of 
the  Association. 

Mr.  Forstall — While  I  do  not  want  to  say  anything  against  this, 
I  may  say  I  hardly  think  Mr.  Thompson  and  the  other  gentlemen  of 
the  Board  of  Directors  fully  appreciate  what  a  peck  of  trouble  they 
are  laying  up  for  themselves  when  they  propose  to  do  any  extensive 
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dKT  *B  be  anv  wdH •»  M.     AipOtdaivt  nbmet  b  icad  before 
Ae  AaocaiiaB  vtich  it  *—  ■■■^■ngPr  w^*l  (<>■'  lefmcDce.  bat  it  n 
'   voy  bavd  to  pd  it  after  ft  b  oacc  yuamud  mad  pmt  nrar- 

Mk.  Je3K» — I  anJcHCiaJ  tkai  tbe  Oamri  pmpuaeA  u  take  up  Ifae 
ptiKceifiiiy  d  tiMee  yean  « ttb  wae  rware  if  tbcf  find  Umtbey 
eaa  do  w — mmI  tkK  nett  year  ikev  AdI  go  hack  for  snocber  jok  o* 
two  hkI  take  Ast  np.  I  agiee  ihawgUy  witb  Mr.  J^DooaU,  aad 
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[,i,,f.-.-.      —      !  .       ■  -      ;^- r  n^cevdings  pdhCshedeacIi 

Mr.  McIJo^ald — Mr.  Jenkins  voices  my  idea  esactty. 

Mk.  a.  S-  Millek — I  do  not  think  it  wtwld  be  £air  for  Hie  A9>0- 
ciatioD  to  undertake  to  edit  the  papen.  1  hare  not  d«nie  tctj  isach 
in  the  waj  of  preparing  papers  for  the  Association,  bnt  any  paper 
which  I  hare  presented  has  always  been  presented  as  a  whole,  or  not 
at  all ;  and  1  wonld  like  to  say  that  if  any  pap>eT  which  I  have  pre- 
sented is  to  be  edited,  I  would  lather  it  would  be  left  ont  altogether. 
I  prefer  to  do  my  own  editing.  If  the  Association  does  not  like  a 
paper  then  I  would  take  it  oat.  The  same  is  tme  as  to  the  discus- 
sions. I  do  not  think  that  any  committee  of  this  Associatimi  is 
properly  capable  of  sitting  down  and  editing  the  discussions  and 
presenting  the  ideas  the  men  had  at  the  time  of  speaking.  They 
will  not  look  at  the  subject  as  he  looked  at  it  at  that  time,  and  as  be 
presented  it  when  he  was  on  his  feet.  They  cannot  enter  into  the 
spirit  of  it  as  the  speaker  did  when  the  discussion  was  in  progress. 
I  say,  therefore,  that  these  discussions  ought  to  be  presented,  either 
as  a  whole,  as  the  stenographer  takes  them  down,  or  be  left  oat 
altogether. 

The  Presidrnt — Does  Mr.  Miller  offer  that  as  an  amendment? 


Mr.  Miller — Ves;  I  woald  like  to  amend  it  by  direccing  that  the 
technical  papers  and  discussions  contained  in  these  proceedings  be 
pubbshed  as  a  whole.  There  are  certain  reports  which  might  be  cut 
out:  but  when  a  paper  is  presented  and  discussed  I  think  the  paper 
itself  and  all  the  discussion  had  thereon  should  be  published  in  full 
in  the  minutes.  I  ofler  as  an  amendment  that  no  papers  at  discus- 
sions be  edited. 

Mr.  Egner — If  the  proceedings  of  this  Association  are  to  be  pub- 
lished we  want  the  proceedings  as  they  were.  The  papers,  before 
being  presented  to  the  Association,  have  been  carefully  read  by  some 
one  of  the  Board  of  Directors.  I  am  entirely  of  Mr.  Millet's 
opinion — that  they  should  be  published  as  they  are.  I  also  think 
that  all  the  discussions  at  our  meetings,  as  they  have  been  reported 
and  approved,  should  be  published,  or  else  that  no  part  of  them 
should  be  published.  We  have  already  approved  of  them,  therefore 
let  us  publish  what  we  can,  or  do  not  publish  at  all. 

Mr.  a,  C.  Humphhevs — In  discussing  this  matter  we  should  bear 
in  mind  that  there  is  a  sharp  distinction  lo  be  drawn  between  a 
paper  which  has  been  carefully  prepared,  deliberated  over,  and 
written  out,  and  the  discussions  thereon,  which  often  come  up  in  a 
more  or  less  haphazard  way.  I  do  not  imagine  that  Mr.  Miller's  ar- 
gument is  that  we  should  not  be  allowed  to  make  any  verbal  changes. 
Possibly  the  matter  could  be  even  then  properly  taken  care  of,  in  the 
future  anyway,  by  having  the  members  revise  their  parts  in  the  discus- 
sions before  the  meeting  is  wound  up;  but  it  does  seem  to  me  that 
each  member  should  have  the  privilege  of  deciding  for  himself  what 
he  is  gomg  to  say  or  what  he  has  said.  I  for  one  certainly  would 
never  permit  any  paper  of  mine  to  be  edited  by  anybody.  It  is  for 
me  to  say  what  I  am  going  to  give  out  on  a  certain  topic.  I  may 
get  upon  ray  feet  and  say  exactly  what  I  do  not  want  to  say :  but 
even  then  I  have  the  privilege  of  going  over  it  and  giving  a  proper 
expression  of  what  1  had  in  mind.  I  do  generally  succeed  in  giving 
such  an  expression  lo  my  views  when  I  speak ;  but  as  to  giving  any 
committee  authority  to  cut  that  paper  up  and  re-edit  it  seems  to  me 
absolutely  beyond  the  province  of  any  body  or  Board  of  Managers. 
Mb.  D.  McDonald — I  hope  what  I  have  said  will  not  be  misun- 
derstood. I  entirely  agree  with  the  proposition  that  technical  papers 
should  be  published  without  change-  That  is  the  reason  why  I  favor 
the  leaving  out  of  a  great  mass  of  perfectly  irrelevant  matter  intro- 
duced in  our  proceedings.  Anybody  who  will  take  the  trouble  to  go 
over  the  proceedings  as  published  in  the  various  Gas  Journals  will 
see  that  a  great  deal  of  the  matter  is  as  worthless  for  preservation  as 
^^  are  the  daily  happenings  chronicled  in  the  press  from  day  to  day. 
^H  My  idea  was  to  make  the  volume  more  valuable  by  cutting  it  down — 
^M  not  the  technical  papers  or  discussions,  but  other  matters  which 
^1      really  have  no  value  to  us  for  reference  or  preservation. 
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7-:mt«lnci>  Mr.  Mc- 
ifmc:  ca^Eiaalv.  six}   mv  reirfc  did   net  ex- 
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'T  Uk  BoHd  at  DbcclOKS  beiofc  beaMmog  a  part 
■lovfMi    —  -:^!<*  aotbeckaoged  ooe  Mta.     We  banc  ac- 

cqplBdaiT-  -  -  "-.  -  '•id,  tbey  hare  bcconac  port  of  gar 
hiMnr.  fir.  7  proceediap:  but  ihere  arc  many 

ihiagiaaa:  i.cb  csa  pmfilalilf  be  left  oot.     I  do 

■M  bcfie*  :  :  -  or  ibe  sense  o(  anTthing  that  »nj 

raembet  h  i-.-.-il  rele-.in:.  let  ii  be  left  oat 

altogetber.  1  think  that  the  committee,  wboercr  ibey  may  be,  Doay 
be  traited  to  exercise  snfficient  discretion,  and  to  do  (b^  wotk  to 
the  satisiaction  of  all.     I  call  for  the  qnestion. 

Mb.  Sheltox — I  woald  like  to  offer  the  snggestion  that  if  this 
printing  is  to  be  done,  tbe  resnltiag  books  shall  be  made,  as  far  as 
possible  or  practicable,  of  Ibe  same  size  as  tbe  votnmes  of  the  pro- 
ceedings of  tbe  American  Association,  so  that  those  who  desire  to 
preserve  the  volames  will  bave  tbe  greatest  convenience  in  artaoging 
them  on  their  book  shelves.  I  make  that  as  a  recommendation  oi 
suggestion  to  the  committee. 

'iFfE  PRRsiifENT — Voii  have  heard  the  motion. 

Mr.  I>.  McT>ONald — 1  do  not  think  (here  is  any  motion  before  the 
house  ai  present.  I  was  going  to  move,  and  in  order  to  get  tbe 
mailer  properly  before  us,  I  do  move,  first,  that  the  committee  be 
authorized  to  make  the  publication  which  they  have  recommended; 
and,  second,  that  in  publishing  tbe  proceedings  of  this  Association 
all  technical  papers  be  published  in  full,  but  that  the  committee  be 
authorized  to  cut  out  matter  which  is  not  relevant  to  the  subject 
under  discussion. 

The  Prksident — You  have  heard  the  motion.     As  many  as  favor 
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it  will  say  "  Aye ;  "  those  opposed,  "  No."  The  motion  is  carried. 
What  is  your  pleasure  as  to  the  balance  of  the  report  of  the  Board  of 
Directors  ? 

The  Secretary — 1  move  that  the  report  be  received.  The  vote 
on  the  proposition  to  amend  the  Constitution  will  be  considered  this 
afternoon  in  regular  course.     (Carried.) 

Mr.  Ramsdell — I  would  ask  if  that  report  has  finally  been  adopted? 

The  President — No ;  it  has  been  received. 

Mr.  Ramsdell — Then,  in  order  to  get  it  out  of  the  way,  I  move 
that  the  report  of  the  directors,  with  the  exception  of  the  recom- 
mendations as  to  the  Constitutional  amendments,  be  adopted  at  this 
time. 

Mr.  Miller — I  second  the  motion. 

The  President — All  in  favor  of  adopting  the  report  of  directors, 
with  the  exception  of  the  part  which  relates  to  the  amendment  to 
the  Constitution,  will  give  their  assent  by  saying  "Aye; "  contrary 
minded,  **  No."     It  is  carried ;  the  report  is  adopted. 

Mr.  Thompson  read  the  report  of  the  Auditing  Committee,  which 
was,  on  motion  of  Mr.  Somerville,  received  and  placed  on  file. 

The  Association  then  took  a  recess  until  2  p.m. 


FIRST  DAY— AFTERNOON  SESSION. 

The  first  order  of  business  for  the  afternoon  session  was  the  paper, 
by  Mr.  George  H.  Harper,  of  Altoona,  Pa.,  on  the 

ENRICHMENT  OF  COAL  GAS. 

The  writer  does  not  hope  to  be  able  to  add  anything  to  the  sum  of 
knowledge  already  existing  regarding  the  enrichment  of  coal  gas,  his 
aim  having  been  rather  to  collect  and  summarize  the  known  facts 
concerning  the  question,  a  question  which  has  received  considerable 
attention  in  recent  years,  and  that  will,  in  all  probability,  demand 
closer  scrutiny  in  the  near  future. 

Waiving  the  question  of  the  value  to  the  consumer  of  enrichment, 
which  enters  directly  into  the  cost  of  the  gas  without  giving  a  propor- 
tionate increase  in  light,  an  effort  will  be  made  to  describe  shortly 
the  different  systems  of  enrichment,  and  their  relative  values,  that 
have  been  devised  and  used  on  a  commercial  scale  to  accomplish  the 
end  in  view. 

There  are  four  methods  of  enrichment  which  conform  to  the  rule 
of  commercial  application  laid  down — carbureted  water  gas,  gas  from 
cannel  coal,  oil  gas,  and  vapors  of  volatile  hydrocarbons.  There  are 
other  methods  which,  while  of  great  interest,  are  not  in  even  limited 
general  use,  but  of  which  something  will  be  said  subsequently. 
'  Carbureted  water  gas  has  been  placed  first  because  of  its  wide- 
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spread  application  in  this  country,  its  rapid  adoption  by  Europe  and 
the  civilized  world  generally — charitably  including  China  in  this 
latter. 

The  consideration  of  carbureted  water  gas  as  an  enricher  is  com- 
plicated by  the  fact  that,  speaking  generally,  it  is  produced  in  such 
quantities  where  used  as  seems  to  make  it  doubtful  whether  enrich- 
ment or  production  is  the  primary  object.  It  will  probably  be  con- 
ceded that,  so  far  as  this  country  is  concerned,  production  rather 
than  enrichment  is  the  aim  of  the  great  majority  of  the  installations, 
enrichment  being  incidental.  If  this  view  be  correct,  than  carbureted 
water  gas  as  commonly  produced  provides  greater  facilities  for  con- 
tinuous or  intermittent  production,  instantaneous  enrichment  at  will, 
the  lowest  first  cost  per  i,ooo  cubic  feet  capacity,  the  smallest  floor 
area  per  i,ooo  cubic  feet  produced,  and  control  of  residual  and  labor 
markets,  than  any  other  process  of  manufacture  with  which  the 
writer  is  acquainted. 

Cannel  coal  has  been  used  for  production  and  enrichment  since 
almost  the  earliest  days  of  gas  lighting ;  the  gas  supply  of  Scotland 
to-day  being  almost  exclusively  produced  from  that  mineral.  Cannel 
coal,  as  used  for  enrichment,  is  distilled  in  ordinary  retorts  along 
with  the  common  coal,  the  gas  from  which  it  is  intended  to  enrich ; 
or  in  separate  retorts  set  apart,  for  the  duration  of  the  charge  or 
permanently,  for  that  purpose. 

The  gases  mix  directly  in  the  retort  or  hydraulic  main,  according 
to  the  method  practiced ;  or  the  cannel  gas  is  separately  condensed 
and  scrubbed,  being  mixed  with  the  common  or  unenriched  gas  at  a 
point  deemed  best  fitted  to  secure  the  object  in  view.  The  coke  ob- 
tained from  cannel  coal  is  of  small  value  as  fuel  and  practically  worth- 
less as  a  salable  residual.  The  known  area  of  cannel  coal  deposits 
becomes  more  and  more  restricted  with  the  years. 

Oil  Gas — There  are  several  well-known  methods  of  producing  oil 
gas  (Pintsch,  Patterson  and  Keith  processes),  which  do  not  properly 
come  within  the  scope  of  this  paper,  because  their  product  is  gener- 
ated and  employed  for  special  purposes.  They  will  not,  therefore, 
be  considered.  Other  processes  might  be  mentioned,  of  which  the 
Tathnm  may  suffice  as  a  type,  that  have  been  tried,  but  have  failed 
to  find  extended  use  or  general  recognition. 

Of  the  remaining  systems  of  oil  gas  enrichment  two  only  need  be 
mentioned :  the  direct  cracking  of  oils  by  admission  of  a  regulated 
stream  into  ordinary  retorts,  the  resulting  gas  passing  directly  to  the 
hydraulic  main,  to  mix  with  the  common  gas;  and  the  fractional  car- 
bonization of  oils  by  the  Peebles  process.  The  former  method,  of 
which  various  modifications  might  i)e  mentioned,  while  having  an 
intermittent  or  more  or  less  general  application,  not  a  little  of  such 
application  being  of  a  somewhat  makeshift  character,  has  never,  in 
the  judgment  of  the  writer,  attained  to  the  dignity  of  a  system  of 
enrichment. 
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The  latter  process  takes  its  name,  not  from  its  patentees  (Young  &: 
Bell),  but  from  the  town  of  Peebles,  in  Scotland,  where  the  system 
was  inaugurated.  In  this  process  also  a  regulated  stream  of  oil  is 
admitted  into  detached  or  specially  arranged  cast  iron  retorts  main- 
tained at  a  temperature  of  about  900°  C.  The  resulting  gas,  instead 
of  passing  directly  to  the  hydraulic  main,  where,  under  ordinary 
conditions,  its  heavier  and  most  valuable  light-giving  hydrocarbons 
would  be  condensed,  cut  and  carried  to  the  tar  well,  passes  into  a 
separate  and  specially  adapted  main.  The  gas  then  traverses  a  sys- 
tem of  condensing  pipes  so  arranged  that  the  products  of  condensa- 
tion flow  back  to  the  hydraulic  main.  The  gas  is  then  scrubbed,  the 
scrubbing  liquid  being  the  oil  intended  for  subsequent  carbonization. 
The  fresh  oil  flowing  through  the  scrubber,  condenser  and  hydraulic 
main,  passes  to  a  small  supply  tank,  from  which  in  turn  it  flows  to 
the  retorts,  a  constant  balance  being  maintained  between  the  quan- 
tities of  oil  entering  the  retorts  and  the  scrubber.  In  this  way  frac- 
tional distillation  or  carbonization  is  secured  by  reason  of  the  whole 
of  the  condensable  hydrocarbons  being  absorbed  or  washed  out  of  the 
gas  by  the  fresh  oil  with  which  it  comes  in  contact  in  the  hydraulic 
main,  condenser  and  scrubber,  and  repeatedly  returned  to  the  re- 
torts for  further  crackiifg.  As  a  consequence  of  the  cycle  of  opera- 
tions described,  the  gas  leaving  the  scrubber  is  composed  of  only  the 
most  stable  gaseous,  hydrocarbons,  that  will  remain  gaseous  and  un- 
impaired in  light-giving  value  at  extremely  low  temperatures. 

The  very  high  enrichment  value  of  gas  made  by  the  Peebles  pro- 
cess from  shale  oil  has  led  to  a  considerable  number  of  plants  of 
this  description  being  erected,  the  daily  output  from  some  of  which 
reaches  to  hundreds  of  thousands;  yet  the  writer  believes  the  quality 
and  quantity  of  gas  produced  prevents  the  system  being  considered, 
like  carbureted  water  gas,  at  once  a  means  of  production  and  enrich- 
ment. 

Vapors  of  Volatile  Hydrocarbons. — Of  this  method  of  enriching 
gas,  the  Maxim-Clark  process  may  be  taken  as  the  type ;  but  it  is  a 
safe  generalization  to  say  that  in  all  the  forms  of  apparatus  used  a 
volume  of  the  unenriched  gas,  proportionate  to  its  bulk  and  the  de- 
gree of  enrichment  desired,  is  passed  through  the  carbureting  vessel, 
absorbing  in  its  passage  the  vapor  of  the  liquid  hydrocarbon  em- 
ployed or  the  required  amount  of  vapor  is  passed  directly  into  the 
main  stream  of  gas.  In  case  of  some  of  these  enriching  fluids  the 
operation  is  carried  on  in  the  cold ;  but  commonly  the  enricher  is 
maintained  in  a  state  of  vapor  by  steam  coils  or  other  means. 

This  method  of  enrichment  is  exceedingly  simple  and  susceptible 
of  very  diversified  application.  It  requires  the  simplest  apparatus, 
and  can  be  readily  and  easily  adjusted  to  give  any  increase  of  candle 
power  desired,  within  the  limit  of  value  of  the  enriching  material 
used  ;  while  the  mixture  of  the  unenriched  and  enriching  gases  can 


be  nude  at  asf  point  hetweta  the  tctoiu  and  tbe  fcoldo  or  f 
oudet  tlut  li  conridend  moit  adTaBUgeotn. 

Tlw  eomtaoo  obfectircof  those  divtrsificd  i 
coil  KM  If  the  prodnctioa  of  faydrocaiban  guci  and  npon  al  s 
deofity  md  flluinilUtiag  nlse  thai  the  degrte  of  enrtcbmon  dcsmn 
will  be  not  ooljr  wcared,  boi  mainUincd  ibroogboiat  tbe  vfaofe  xna 
erf  nippt]r. 

Tlw  hydrocftlboof  with  whirh  we  aie  most  concenied  in  the  con- 

■Identlon  of  thil  mbject  can  be  arranged  in  (oar  groups  or  iamilm. 

under  general  (bnonbu  esptcssive  of  tbe  several  constiiatJoDs  thus: 

CnH|«+a  CIV  C„H»— z  C.Hte— « 

Methane.  Ethylene.         Acetylene.  Beiunic. 

CHt  C1H4  C,H,  C.tf« 

The  above  are  but  tbe  types,  or  lowest  members,  of  tbe  sevecal 
aeriei,  COpJOWnly  deiignatcd  as  "light"  and  "heavy"  hjdrocar- 
b<wi ;  the  Ant  or  methane  group  being  in  the  former,  and  tbe  otberx 
In  the  Utter  claMification.  j\nothef  definition  freqaeotly  empkijed 
It  that  of  saturated  or  utuaitirated  hydrocarbons,  according  as  tbe 
combining  power  of  the  carbon  i:antaincd  in  the  molecule  is  or  is  not 
fully  utilized.  The  laturatc'l  ur  methane  series,  while  less  valuable 
ai  itinminantt  than  tbe  metiibrDi  of  the  other  series,  are  very  stable 
under  a  wide  range  of  tempt-rjUire,  and  are  invaluable  as  carriers  of 
the  heavier  or  nniaturatedtyiiiL'.  to  which  the  luminosit)-  of  gas  is 
mainly  due.  Tbe  amount  Ol  heavy  or  unsaturated  hydrocarbons 
produced,  and  retained  in  the  gas  dislribuied.  is  the  measure  of  the 
luccCHB  of  any  system  of  producing  cannel  gas,  water  gas  or  oil  gas 
for  enrichment  purposes. 

When  it  is  borne  in  mind  that,  under  the  influence  of  beat,  there 
can  be  obtained  from  methane  a  mixture  of  ethylene,  acetylene,  ben* 
zine  and  even  naphthaline,  it  will  be  apparent  how  far-reaching  are 
the  effects  of  conditions  of  temperature  prevailing  in  retorts  for  the 
distillation  of  cannel  coa!  or  oil,  as  well  as  carbureters  and  super- 
heaters,  radiant  heat  rather  than  contact  heat  being  a  dominating 
factor  in  the  disintegration  and  reformation  of  hydrocarbon  gases. 
Herein  lies  one  of  the  secrets  of  success  in  the  application  of  water 
gas,  its  light-giving  hydrocarbons  being  produced  in  an  atmosphere 
of  CO  and  H,  which  act,  not  only  as  carriers,  but  as  preventives  of 
their  conversion  into  other  hydrocarbons  of  less  illuminating  value, 
or  of  greater  value  but  lower  stability. 

The  intrinsic  illuminating  value  of  the  series  of  hydrocarbons  under 
consideration  may  be  more  forcibly  expressed  by  a  comparison  of 
that  of  their  types,  calculated  to  5  cubic  feet. 

Methane,  CHt 5-candle  power. 

Ethylene,  CjH* 68 

Acetylene,  CjHg 240  " 

Benzine,  CsH« „ 700?  " 
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A  natural  question  suggests  itself  here.  Why,  with  such  sh'ght  dif- 
ference in  the  constitution  of  some  of  the  molecules,  there  should  be 
such  enormous  differences  in  their  illuminating  values?  Mr.  W. 
Young  has,  in  the  judgment  of  the  writer,  given  a  very  lucid  explana- 
tion of  the  reason.  Mr.  Young's  researches  on  this  point  were  carried 
out  well-nigh  20  years  ago,  but  have,  within  very  recent  times,  been 
corroborated  by  Prof.  Lewes.  Mr.  Young  has  pointed  out  that  while 
ethylene  and  acetylene  have  the  same  weight  of  carbon  in  the  molecule, 
or  the  same  carbon  density,  there  are  physical  and  chemical  phe- 
nomena connected  with  their  formation  which  have  a  very  marked 
influence  on  the  light  developed  in  their  combustion.  The  same  ex- 
planation is  applicable  to  acetylene  and  benzine,  though  they  con- 
tain exactly  the  same  percentage  of  carbon.  The  mode  of  forma- 
tion, therefore,  rather  than  the  percentage  of  carbon  in,  or  carbon 
density  of,  the  molecule,  would  seem  to  be  the  chief  factor  in  deter- 
mining the  intrinsic  illuminating  value  of  these  hydrocarbons. 

Since  the  object  is  to  retain  the  maximum  amount  of  hydrocarbon 
gases  and  vapors  in  the  gas  through  all  the  vicissitudes  of  condensa- 
tion, scrubbing,  storage  and  distribution,  the  vapor  tension — or  that 
pressure  necessary  at  any  given  temperature  to  induce  liquefaction — 
of  those  gases  and  vapors  is  of  a  very  great  importance.  It  has  been 
demonstrated  by  Young,  Lewes  and  other  authorities,  that  the  vapor 
tension  of  a  mixture  of  gases  of  dissimilar  vapor  tensions  will  neither 
be  the  sum  nor  the  mean  of  such  tension,  but  a  peculiar  or  special 
vapor  tension  resulting  from  the  interaction  and  mutual  solubility  of 
the  hydrocarbons  upon  each  other.  By  virtue  of  this,  hydrocarbons 
of  low  boiling  point  and  high  vapor  tension  will  unite  with  and  carry 
the  vapors  of  other  hydrocarbons  of  high  boiling  point  and  low  vapor 
tension,  which  if  alone  would  condense  out.  When,  however,  lique- 
faction of  any  member  or  members  of  the  mixture  takes  place  hydro- 
carbons are  carried  down  which,  in  the  absence  of  such  absorbent, 
would  still  be  gaseous. 

So  far  we  have  been  mainly  concerned  with  the  principles  under- 
lying enrichment  and  the  various  methods  of  making  these  principles 
effective.  In  addition  to  this  the  writer  had  hoped  to  be  able  to  give 
some  figures  that  would  represent  the  average  relative  cost  of  enrich- 
ment by  the  different  systems  and  materials  under  review,  but,  owing 
to  the  great  extent  of  the  country  and  the  greater  diversity  of  mate- 
rials, labor  and  general  conditions,  it  is  exceedingly  difficult  to  fix 
upon  a  point  or  points,  prices  or  costs,  which  would  have  any  ex- 
tended or  intelligible  application.  The  writer  believes  that  any  treat- 
ment of  this  phase  of  the  question,  that  would  be  in  any  sense 
exhaustive  or  generally  applicable  to  our  diversified  conditions,  de- 
mands not  one  paper  but  a  series  of  papers,  and  much  greater  time 
than  the  writer  has  had  at  his  disposal. 

The  following  table  has  been  compiled  from  Brown's  Directory  of 


AmericuGas  Companies,  for  1894 — than  which  uDforlunalelr  there 
il  no  Itier  issue.  It  incluiles  all  towns  and  cities  in  the  L'niled  Suies 
•ad  Caudn  of  5,»oti  or  greater  population,  for  which  leturns  uc 
given;  but  i«  cucIublvc  of  places  producing  oil  gas.  or  wheie  some 
pureljr  local  i>i  little  known  type  of  apparatus  is  employed.  VVbattver 
erroi  there  nmy  be  in  these  figures,  when  applied  to  existing  cordi- 
doai,  will  iltnotit  certainly  be  of  the  nature  of  an  understatement  of 
the  perccBtage  of  water  gas.  This  may  be  offset  to  some  extent  by 
"proceia"  being  returned  as  "Coal  and  Lowe,"  etc..  bwt  oherc 
coal  gtl  itene  is  manufactured  and  supplied.  The  writer  leeb  sure. 
botrevei,  ttiat  the  direct  increase  in  the  installations  of  water  gas 
pUnti  dsce  1 694  will  greatly  outnumber  those  thrown  into  disuse  in 
the  nine  period. 

No  of     I-erCenU  Toial  Pot  Cent.      <;an4l« 

Towni.    of  Tom).  Uui^nt.  of  Tolal.      Power. 

Coal  Gaa.^ 36a      48.4      7,979,350,000       15-60     ij.99 

Coil  and  water  gai    88       11.8     17, 117,000,000       33.60     11.41 
Water  gai 298      39.8     26,016,500,000       50.80     23  »  ■ 


748     loo.o    51,222,750,000       100.00  ■ 

Hie  writer  believes  it  is  lair  to  assume  that  at  least  60  per  cent,  of-* 
the  outpnt  ijndcr  coal  and  water  gas  is  water  gas.  This  gives  us 
70.33  per  Cent,  of  the  total  output  shown  as  water  gas.  Nor  will  it 
be  tinfair  to  assume  further  that  the  total  output  of  gas  in  towns  under 
5,000  population  will  approximate  320,000,000  cubic  feet,  and  that 
42  per  cent,  of  it  is  water  gas. 

In  the  light  of  these  figures  the  writer  believes  he  is  warranted  in 
saying  that  at  least  71  per  cent,  of  alt  the  gas  distributed  and  sold  in 
the  United  States  and  Canada  is  carbureted  water  gas.  It  follows, 
then,  that  for  the  above  per  centage  of  all  the  gas  manufactured  and 
sold  in  America  and  Canada  the  question  of  enrichment  is  already 
settled.  Nor  is  the  extent  of  enrichment  an  important  factor  finan- 
daily,  since  labor  and  fixed  charges  will  retnain  the  same  for  any  de- 
gree of  enrichment,  the  oil  account  alone  being  affected. 

The  table  shows  that  almost  one-half  the  total  number  of  towns  and 
cities  of  5,000  or  greater  population  are  supplied  with  coal  gas  only  ; 
and  it  may  be  safely  assumed  that  a  like  percentage  of  the  towns- 
under  the  5,000  mark  ate  similarly  supplied.  To  this  extent  the 
<]uestion  of  enrichment  may  be  of  interest. 

From  the  average  candle  power  given  for  coal  gas,  it  may  be  in- 
ferred that  the  desired  enrichment  will  not  exceed  one  to  two  candles ; 
and,  owing  to  the  general  financial  and  other  conditions  of  a  large 
number  of  the  smaller  companies  and  works,  it  will  be  sought  to 
accomplish  this  in  the  most  economic  and  convenient  way  possible. 

Having  already  described  the  different  systems  of  enrichment  and 
their  operation,  let  the  following  tabulated  statement  suffice  to  show,. 
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apparently,  the  practical  results  obtained  from  them.  Cannel  gas  has 
been  omitted  because  of  the  great  curtailment  of  the  supplies  of  first- 
class  cannel,  and  the  results  obtained  from  many  varieties  in  use 
being  too  widely  separated  to  give  any  figures  of  general  interest  or 
value. 


Practical  Results  of  Enrichment. 

Candle  power  of  unenriched  gas  .« « 

Desired  candle  power 


i6 
i8 


Water  Gas. 


Candle  power  or 
photometric  value 
of  water  gas 

Enrichment  value  .... 


Gallons  of  oil  per 
i,ooo    cubic    feet 

sp.gr 

Candles  per  gallon 
on        photometric 

basis 

Candles  per  gallon 
on         enrichment 

basis 

Percentages  of  mix- 
ture on  photo- 
metric basis — 

Water  gas  .~ 

Coal  gas 

Percentages  of  mix- 
ture on  enrich- 
ment basis — 

Water  gas 

Coal  gas 


on  Gas  (Peebles  Process). 


Hydrocarbon  Vapors. 
1  Candle  by  1  Gallon. 


Candle     power      or 
photometric  value,   60.00 
23.00 

33.35  Enrichment  value  ....   90.00 
Yield   of    gas    from 

I  gallon  of  oil 85  c.f. 

Gallons  of  oil  per 
1 ,000    cubic    feet 

4.07      sp.  gr.  850 14.08 

Candles  per  gallon 
on       photometric 

1,130     basis 852 

Candles  per  gallon 
on         enrichment 

1,639     basis 1*278 

Percentages  of  mix- 
ture on  photo- 
metric basis — 

2857  Oil  gas 4.55 

71.43!         Coal  gas 95.45 

Percentages  of  mix- 
ture on  enrich- 
ment basis — 

1157  Oilgas 2.70 

88.43.         Coal  gas 97*30 


Benzol  (pure) 

11,081  c.f. 

"  90  pr. 

ct.. 

10,415  *' 

Carburine 

sp. 

gr.  680 

4.749  '' 

Petroleum 

sp. 

gr.  700 

3,583  " 

It  may  be  well  to  explain  that  the  distinction  made  between  photo- 
metric and  enriching  values  is  based  upon  the  fact  that  when  water 
gas  of  given  candle  power  or  photometric  value  is  mixed  with  coal 
gas  of  known  candle  power,  the  candle  power  of  the  mixture  is  in 
excess  of  that  theoretically  required  by  the  percentage  composition 
of  the  mixture.  The  same  is  true  of  any  mixture  of  oil  and  coal  gas, 
or  of  different  qualities  of  coal  gas.  The  late  Mr.  John  Methven,  of 
London,  England,  stated — Journal  of  Gas  Lightings  vol.  67,  p. 
II 64 — that  during  six  months'  working  at  Beckton,  in  1895,  *he 
photometric  value  of  their  purified  water  gas  gave  1,259  candles  per 


gllloa  per  S,OCko  cgUc  Icct.  bat  the  tlliJiiiiQatuts  raJae  o4  tlita  ^si. 
when  mixed  wfch  a  coal  ga*  of  knoirn  caixlle  pown,  gtw  to  tlie  wattr 
gua  viloe  of  1,817  candles  per  galkin  pet  1,00a  cubic  feet,  or  30 
iBCteaM  of  onr  45  per  cent.  This  gives  a  Uctoc  ol  t.43.  by  which 
the  obieired  Clindle  power  sbouM  be  maltiplicd  in  order  to  airrre  at 
tbe  tnie  iUaminaling  value.  Within  what  range  of  photometric 
VAlnei  tbil  law  or  deduction  is  applicable  has  not  been  delermiDed. 

It  bu  been  bbown  (be  part  thai  carbureted  water  gas  plays  in  ibc 
gai  prodnctimi  of  this  country  ;  and  it  may  be  dismissed  once  iot 
all  M  beiDg  the  cheapest,  simplest  and  most  generally  applicable 
mode  of  enricbnient,  combined  vrilb  prodaclive  capacity,  of  wbicb 
the  irriter  luu  any  knon-Iedge. 

Oil  gai  00  the  lines  of  the  Peebles  process  lus  not.  so  far  as  tbe 
wiiter  ii  aware,  been  tried  id  America :  while  there  are  doubtless  nu- 
merotu  placet  where  oil  is  being  used  in  ordinary  retorts. 

Of  the  bydiocarbon  vapors  ibe  writer  believes  that  beiuol  is  among 
the  belt  tnun  iL^le  enrichers  that  can  be  employed.  Its  enriching 
power  a»  comptir.d  »  ith  some  of  the  paraffine  distillates  is  shown  by 
theUble.  Tht^  Ij^nrea  (T.  Slenhouse./.  G.  Z..  vol.  66,  p.  141) 
have  been  aelei  t.'l  it<>iu  a  number  of  widely  differing  statements  by 
different  obtervi^i::..  becautie  of  the  great  care  exercised  in  the  expert- 
meats  npon  which  they  arc  based  :  and  also  because  they  have  been 
confirmed  by  more  than  one  well-known  gas  engineer  from  practical 
working. 

Enrichment  by  benzol  is  permanent  over  a  wide  range  of  tempera- 
lure,  as  shown  by  the  following  table  compiled  by  Dr.  Bunte,  _/.  G. 
/...  vol.  63,  p.  485. 


V»PotT^n»lo>> 

BCDiol  Id 

renii>erBtuTe. 

Mercun', 

vXme^ 

1  Ca-  Meur. 

-  20'^  c. 

5-79 

0.76 

26.50 

-15'C. 

8  82 

1. 17 

40.40 

—  10' c. 

12.92 

1.70 

5  9- 30 

-    5°C. 

18.33 

2.41 

84.00 

—    o'C. 

ZS3I 

3-33 

116.10 

IV  ill    be  . 

observed  thai  a 

t  the  freezing 

point  benz' 

tension  of  25.31  mm.,  or  i  inch  of  mercury,  and  that  gas  will  safely 
carry  3.33  per  cent,  by  volume  at  thai  temperature.  While  there 
are  numerous  instances  where  benzol  is  depended  on  entirely  for 
large  scale  enrichment,  it  cannot  be  said  to  have  obtained  very  wide 
recognition.  This  may  arise,  to  some  extent,  from  the  great  and 
|)erplexing  fluctuations  in  the  price  of  benzol,  which  have  been  com- 
mon in  recent  years.  Since  coal  tat  is  the  great  commercial  source 
of  benzol,  it  seems  not  unreasonable  to  expect  that,  with  the  ever  in- 
creasing number  of  bye-product  coke  ovens  being  put  in  operation, 
and  consefjuent  excessive  production  of  tar,  a  portion  of  this  over- 
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production  may  provide  a  steady  and  reliable  supply  of  benzol  at  low 
prices. 

Of  systems  or  means  of  enrichment  other  than  those  dealt  with  only 
two  will  be  mentioned — acetylene  and  tar ;  the  former  because  of  the 
great  interest  attaching  to  it,  and  the  latter  on  account  of  its  latent 
possibilities. 

Enrichment  of  coal  gas  being  the  subject  matter  of  the  paper,  the 
writer  will  say  at  once  that,  in  his  judgment,  the  brilliant  researches 
of  Mr.  W.  Young  and  Prof.  Lewes  prevent  any  consideration  being 
given  to  acetylene  for  that  purpose.  No  attempt  will  be  made,  there- 
fore, to  add  to  or  try  to  reconcile  the  widely  diverging  opinions  and 
figures  relative  lo  the  cost  of  producing  calcium  carbide. 

It  has  been  shown  that,  when  burned  alone,  acetylene  has  a  calcu- 
lated illuminating  value  of  from  213  to  240  candles,  but  it  does  not 
maintain  a  proportionate  enrichment  value  when  mixed  with  diluent 
gases.  The  following  table  taken  from  a  paper  read  by  Prof.  Lewes 
at  a  meeting  of  the  Incorporated  Institution  of  Gas  Engineers,  J,  G. 
Z.,  vol.  65,  p.  1,067,  shows  the  relative  percentage  of  coal  gas  and 
acetylene  required  to  produce  a  given  candle  power: 


Percentage  Composition 

. ol  Mixture. ^ 

Coai  Gas.        Acetylene. 

Illuminating 

Rnricbment 

Value  of  1  per 

Cent,  in  Candles. 

Coal  Gas. 

Mixture. 

99.10                0.90 

13 

13-9 

1. 00 

97.90                2.10 

13 

I5-I 

1. 00 

96.00                4.00 

13 

17-3 

1.07 

95.20                4.80 

13 

18.4 

1. 12 

91.00                9.00 

13 

23-5 

1. 16 

89.50              10.50 

13 

25-3 

1. 17 

85.00              15.00 
83-25              16.75 

66.90           33- 10 

13 
13 
13 

33-0 
36.1 
60.5 

1-33 
1.36 

1.43 

55-50           44.50 

13 

76.7 

1-43 

16.70           83.30 

13 

175-2 

1.94 

00.00         100.00 

13 

240.0 

2.40 

Prof.  Lewes  has  demonstrated  very  clearly  that  acetylene  being  an 
endothermic  body,  its  great  luminosity  is  due  to  thermo-chemical 
reactions  taking  place  in  the  flame,  with  the  sudden  liberation  of  the 
energy  rendered  latent  in  its  formation  and  the  instantaneous  heating, 
to  a  high  degree  of  temperature,  of  the  carbon  liberated  in  the  de- 
composition of  the  molecule.  It  has  been  shown  further  that  the 
luminosity  is  independent  of  the  percentage  of  acetylene  in  the  gas, 
but  dependent  on  the  amount  found  at  the  commencement  of  lumin- 
osity in  the  flame.  It  isreadily  apparent  now  why  there  should  be  a 
decrease  in  the  proportionate  value  of  enrichment  with  an  increase  of 
dilution,  as  shown  by  the  table.  Indeed,  Prof.  I^wes  has  shown 
that,  in  order  to  decompose  the  acetylene  molecule  with  evolution  of 


Ught,  tor  every  to  per  cent,  of  dilution  the  flame  tcmpeniuK 
beniKil  loo  C. 

Nopttri'iitiigc  o(  acetylene  added  to  untarlmreled  water  gas  will 
[woduce  a  Uiminous  llame;  and,  since  over  71  percent,  of  all  the  gas 
produceil  in  this  country  is  water  gas,  it  appears  to  the  writer  that 
scetyleDc  Imx  a  limited  and  lessening  field,  so  far  as  central  station 
lighting  in  (onccrned. 

But  I  (rw  ycivra  «gu  the  only  experiments  that  had  been  made  in  the 
cvboniiallon  of  tar — and  those  Mimewhat  discredited — were  with  the 
Dintmori-  pnicesis,  at  Widnes,  England.  Since  then  several 
ful  ttteii]|i(K  have  liecn  miute  lu  ulili/.e  lar  for  [he  production _  and 
richmeni  ut  ^--m. 

Mr.  C.  Slalford  Kllery.  in  a  jiapcr  read  before  the  Incorpated  Gi 
Inititute—;/.  tf'.  /..,  vi'i.  6j,  |i.  IS — {itates  that  lO.ooo  cubic  (eet  i 
candle  power  gat  can  be  obtained  per  ton  of  average  tar  carbonized. 
Mr.  Isaac  Catr — than  whom  no  one  hu  had  greater  experience  in 
thja  line — in  diKUning  thia  pqxr  lajrt  that  tar  from  ordinary  Durham 
and  Northumberiand  coal  can  be  made  to  give  n  much  higher  itlum- 
inating  value  than  i;  candles.  All  the  enrichment  necessary  to  sup- 
ply an  i8-caadle  power  gas  in  Windea  is  obtained  from  tar.  Mr^ 
Bell—/.  G.  L.t  vol.  6a,  p.  264 — gives  15,000  cubic  feet  of  15.^ 
candle  power  gas  yielded  by  tar  from  Scotch  ion!  by  the  Peebles  pnA 
cess.  In  1894  Mr.  Young  secured  a  patent  for  a  form  of  apparatus^ 
one  of  the  special  merits  of  which  is  its  ability  tu  produce  itltiminatinH 
gas  from  crude  coal  tar.  ^ 

It  would  be  impossible  to  close  a  paper  on  the  enrichment  of  coal 
gas  without  referring  to  the  question  whether  or  not  enrichment  of 
coal  gas  is  necessary  or  desirable ;  and  if  necessary  or  desirable,  what 
the  degree  of  enrichment  should  be  in  any  particular  or  general  set  of 
conditions.  In  any  consideration  of  this  aspect  of  the  question  it  is 
important  to  keep  in  mind  that  a  very  large  proportion  of  the  gas  sold 
to-day  is  used  for  purposes  other  than  lighting,  for  which  uses  the 
calorific,  rather  than  the  photometric,  value  of  the  gas  is  the  criterion 
of  its  usefulness  ;  and  that  an  increasing  amount  of  that  used  for  light- 
ing is  consumed  by  appliances  in  which  the  illuminating  value  of  the 
gas,  as  understood  by  the  photometer,  is  of  small  moment.  Again, 
if  enrichment  is  deemed  necessary,  will  not  its  value  to  the  consumer 
be  measured  by  its  permanence?  If  a  given  candle  power,  the  result 
of  enrichment,  obtained  at  the  gas  works  or  other  testing  station,  is 
not  maintained  throughout  the  entire  area  of  supjily,  wherein  lies  the 
special  necessity  or  value  of  such  enrichment?  To  put  it  another 
way.  If  we  purchase  a  yard  of  broadcloth  do  we  not  expect  and  de- 
mand that  it  shall  meet  the  requirements  of  a  standard  yard,  wherever 
measured? 

Another  point  of  vital  importance  is  the  great  difference  between 
the  conditions  governing  the  burner  by  which  the  illuminating  value 
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of  the  gas  is  usually  determined  and  those  by  which  it  is  very  largely 
consumed.     The  following  table  will  illustrate  this  point: 

Candle  Units  of  the  16*Candle 
Burner.  Osb  Consumed 

Regenerative ~ lo.oo  per  cubic  foot. 

Standard  Argand 3.20  "  " 

Ordinary  Argand 2.90  "  " 

Flat  flame No.  7 2.44  "  " 

"                    No.  6 2.15  "  " 

"                     No.  5 1.87  '*  " 

"                    No.  4 1.74  "  " 

"                    No.  3 1.63  "  " 

"                    No.  2 1.22  "  " 

"                    No.  1 0.85  '*  " 

*'                    No.  o 0.59  "  " 

Assuming  a  proportionate  loss  with  an  enriched  gas,  it  hardly  seems 
as  if  the  consumer  would  be  greatly  appreciative  of,  or  benefitted  by, 
enrichment. 

This,  however,  is  only  one  source  of  trouble.  The  candle  power, 
as  determined  by  the  photometer,  is  a  varying  quantity  with  a  given 
gas,  according  to  the  burner  used.  However  exact  the  science  of 
photometry  may  be  in  the  abstract,  in  the  concrete  and  under  gen- 
eral conditions  it  is  not  reliable,  unless  we  can  evolve  a  fixed  and  un- 
alterable code  of  conditions  governing  its  application.  As  it  is,  one 
set  of  experimenters  declare  that  "  common  gas  ** — a  somewhat  elastic 
phrase  by  the  way — ^should  be  tested  by  the  standard  Argand  burner 
under  standard  conditions,  and  that  rich  gases,  of  20  candles  or  over, 
must  be  tested  by  a  flat  flame  burner,  "  best  suited  for  the  particular 
quality  of  gas  being  tested."  Another  set  of  authorities  insist  with 
equal  force  that  all  determinations  of  candle  power,  whatever  the 
quality  of  the  gas,  should  be  made  by  the  standard  Argand.  Then, 
again,  shall  we  burn  the  gas  at  the  prescribed  rate  of  5  cubic  feet  per 
hour,  or  a  greater  or  less  rate,  according  to  the  assumed  quality  of 
the  gas  and  the  prejudice  of  the  operator? 

Prof.  Lewes — J,  G,  L  ,  vol.  65,  p.  1,068— defines  illuminating 
value  thus:  "A  considerable  amount  of  vagueness  exists  as  to  what 
is  meant  by  the  illuminating  value  of  a  gas ;  and  the  only  assumption 
which  can  be  arrived  at  is  that  it  is  the  highest  illuminating  effect 
which  can  be  produced  from  the  gas  without  the  aid  of  regeneration 
or  artificial  air  supply  other  than  that  created  by  the  flame  itself.  The 
proper  combustion  of  any  hydrocarbon  gas,  however  rich,  can  be 
effected  by  supplying  the  flame  with  exactly  the  amount  of  air  neces- 
sary to  prevent  smoking ;  and  it  is  under  these  conditions  that  the 
highest  illuminating  effect  possible  with  the  particular  burner  is 
obtained.*' 

The  writer  is  not  quite  certain  whether  in  his  own  case  this  explana- 
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tion  has  increased  or  diminished  the  previously  existing  "amount  of 
vagueness."  Would  it  be  correct  to  say  that  the  gas  yielding  value 
of  a  ton  of  coal  is  measured  by  the  amount  obtained  when  the  coal  is 
carbonized  without  the  application  of  regenerative  appliances? 

In  conclusion,  it  will  be  endeavored  to  show,  by  means  of  the 
' '  deadly  parallel ' '  that  the  questions  of  enrichment,  the  relative  value 
of  enrichers,  and  the  value  of  enrichment  to  the  consumer,  so  far  as 
these  are  determined  by  existing  photometric  methods,  are  in  a  some- 
what chaotic  condition.  (See  "deadly  parallel  "  on  page  facing  this.) 

DISCUSSION. 

The  President — Mr.  W.  VV.  Goodwin,  of  Philadelphia,  has  pre- 
pared a  written  contribution  to  the  discussion  on  this  very  interesting 
paper  by  Mr.  Harper.  I  will  ask  Capt.  White  to  read  the  contribu- 
tion of  Mr.  Goodwin,  after  which  the  discussion  can  be  proceeded 
with  in  regular  manner. 

Captain  White  read  as  follows : 

Mr.  President  and  Members  of  the  Western  Gas  Association — At 
your  annual  meeting  held  at  Chattanooga,  two  years  ago,  it  was  my 
privilege  to  present  and  read  to  you  a  paper  setting  forth  the  resulU, 
of  a  number  of  tests  that  I  had  made  to  determine  the  enriching  quali- 
ties of  acetylene  (produced  from  carbide  of  calcium)  when  used  for 
the  purpose  of  increasing  the  candle  power  of  gas. 

A  short  time  ago  your  Secretary,  Mr.  Dunbar,  wrote  me  stating 
that  Mr.  Harper  was  to  read  a  paper  on  the  enrichment  of  coal  gas, 
and  requested  me,  if  possible,  to  be  present  at  this  meeting  and  take 
part  in  the  discussion,  in  the  direction  of  my  tests,  as  to  the  enrich- 
ing qualities  of  acetylene  for  that  purpose.  I  replied,  that  owing  to 
my  unfortunate  physical  condition,  I  would  not  like  to  trust  myself 
in  an  offhand  discussion,  but  if  he  thought  it  would  be  agreeable  to 
the  Association  I  would  prepare  and  exhibit  a  graphic  diagram, 
accompanied  with  a  short  paper,  setting  forth  and  explaining  the  re- 
sults of  my  tests.  Receiving  a  reply  that  this  would  be  agreeable,  I 
have  the  pleasure  of  exhibiting  to  you  a  diagram,  which  I  compiled 
after  having  made  at  least  i,ooo  tests,  in  order  to  try  to  determine 
what  per  cent,  of  acetylene  would  give  the  best  results  with  a  gas  of 
from  14  to  1 6  candle  power.  After  many  experiments  I  finally  se- 
lected mixtures  which  contained  4,  6,  8  and  10  per  cent,  of  their 
volume  of  acetylene ;  the  candle  power  was  taken  each  and  every 
time,  and  each  mixture  was  divided  into  10  observations  for  candle 
power,  the  average  of  these  tests  being  used  to  construct  the  dia- 
gram. The  specific  gravity  of  the  gas  was  also  taken,  before  and 
after  enriching. 

For  the  purpose  of  making  these  tests,  I  improvised  a  photometer 
room,  in  which  I  placed  a  60-inch  bar  photometer,  using  for  the  de- 
termination two  standard  sperm  candles,  each  consuming  at  the  rate 


374 

of  1 20  grains  per  hour.  The  burners  used  were  Peeble's  flat- flame, 
governor  pattern,  adjusted  to  consume  5  feet  per  hour,  under  |-inch 
pressure,  and  a  Sugg's  D  Argand,  consuming  5  feet  with  a  7-inch 
chimney  and  3-inch  flame. 

For  the  purpose  of  making  these  tests,  I  also  designed  and  con- 
structed a  generator  made  of  steel  pipe,  12  inches  in  diameter,  and 
about  3  feet  high.  Within  this  pipe  I  placed  another  pipe,  8  inches 
in  diameter,  of  sufficient  length  to  protrude  through  the  top.  The 
outside  tube  was  capped  at  the  bottom,  also  at  the  top ;  the  inside 
tube  was  also  capped  at  the  bottom,  in  which  two  valves  were  placed 
(kept  closed  by  springs)  ;  one  valve  was  connected  by  a  rod  placed 
between  the  outside  and  inner  tube  and  projected  through  the  top 
cap,  so  it  could  be  operated  by  a  special  arrangement  to  admit  the 
necessary  water  through  this  valve  into  the  inside  tube,  the  annular 
space  between  the  tubes  being  filled  previously  with  water  by  a  con- 
nection to  the  water  pipe.  On  the  outside  was  fitted  a  glass  tube 
similar  in  arrangement  to  that  of  a  water  line  gauge  of  a  station 
meter.  Other  appliances  were  connected  to  the  generator,  such  as  a 
governor  to  shut  off  the  water  when  the  pressure  reached  a  certain 
point.  A  cap  was  fitted  to  a  lead  joint  seat,  a  colter  bar  and  screw 
being  arranged  to  secure  the  cap  or  lid  in  place,  exactly  in  prin- 
ciple to  the  mode  for  securing  retort  lids  to  mouthpieces.  The 
second  valve  in  the  bottom  of  the  inside  pipe  was  adjusted  to  open 
outwards  when  the  pressure  reached  a  point  I  had  adjusted  it  to,  the 
object  being  to  force  the  water  back  into  the  outside  tube.  At  the 
same  time  the  governor  attached  to  the  rod  used  to  admit  the  water 
operated  upon  a  sleeve,  whereby  the  pressure  was  removed  from  the 
inlet  water  valve,  and  which  would  close  by  the  action  of  a  spring, 
thus  shutting  off  the  inflow  of  water,  and,  as  stated,  the  pressure  gen- 
erated in  the  inner  tube  would  drive  the  water  away  from  the  carbide. 
By  this  and  other  appliances  I  had  complete  control  of  the  generator 
and  was  enabled  to  see  or  tell  exactly  what  was  taking  place  within 
the  same,  and  thereby  prevent  accidents.  I  designed  a  special  form 
of  cartridge,  made  of  tin,  arrranged  so  that  the  water  must  enter 
through  a  central  hole  in  the  bottom.  These  cartridges  held  from  5 
to  10  pounds  of  carbide  of  calcium. 

After  placing  the  cartridge  in  the  generator,  it  was  sealed  up  by 
l)lacing  the  cap  over  the  top,  which  was  secured  in  place  by  the 
cotter  bar,  as  already  stated.  Then  by  turning  a  wheel  on  the  top 
of  the  rod  already  referred  to,  the  valve  would  be  forced  open,  ad- 
mitting water  from  the  bottom  of  the  generator,  which,  rising  within 
the  center  tube  and  reaching  the  bottom  of  the  carbide  cartridge,  gas 
would  l)e  instantly  generated,  and  by  the  governor  arrangement  the 
flow  of  water  was  shut  oft  when  a  steam  s|)ring  gauge  recorded  the 
pro])er  j>ressure  within  the  generator,  which,  while  designed  to  with- 
stand  over  200  pounds  with  safety,  was  not  allowed  to  exceed  10  or 
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15  pounds.     This  generator  was  connected  to  two  5 -foot  gasholders  I 
or  proveis,  laid  off  so  I  could  measure  5  feet  or  ^Jg  of  a  foot.     I   I 
erected  two  rows  of  J-inch  pipe,  each  fitted  with  one  dozen  burner   ' 
cocks  surmounted  with  5-foot  burners,   making  two   dozen  in  all. 
This  row  was  connected  to  ihe  gas  main  of  the  room,  as  well  as  to  the 
provers,  in  such  manner  that  any  pari  could  be  shut  off,   by-passed, 
or  gas  sent  to  the  photometer. 

The  mode  of  procedure  in  making  a  test  was  as  follows:  Five 
pounds  of  carbide  was  weighed  and  placed  in  the  cartridge ;  this  was 
then  placed  in  the  generator  and  the  water  valve  referred  to  was  then 
opened.  The  moment  the  water  reached  the  carbide  through  the 
hole  in  the  bottom  of  the  cartridge,  acetylene  gas  was  generated, 
which  was  shown  by  Ihe  rise  of  the  mercury  in  a  syphon  gauge,  capa- 
ble of  indicating  about  6  pounds.  The  governor  was  adjusted  to 
shut  off  the  water  when  the  pressure  reached  5  pounds.  Frequently 
the  moisture  in  the  cartridge  would  continue  to  generate  gas  until 
the  pressure  indicated  10  pounds,  and  the  gas  so  made  was  held  in 
the  generator  until  desired  to  be  used. 

The  city  gas  would  then  be  admitted  into  the  holder  in  such  quan- 
tity that,  when  the  acetylene  was  introduced  into  the  holder,  ihe  mix- 
ture could  equal  either  4.  6,  8  or  10  per  cent,  of  acetylene,  of  the 
volume.  To  show  the  effect  of  ihe  mixture  of  acetylene  upon  the 
gas,  the  city  gas  would  then  be  turned  into  the  two  rows  of  burners 
and  lighted;  after  they  had  burned  several  minutes,  by  an  arrange- 
ment of  cocks  the  city  gas  could  be  turned  off  and  the  mixture  from 
the  bolder  made  to  follow  instantly  and  without  extinguishing  the 
burners,  A  few  seconds  thereafter  the  remaining  city  gas  in  the 
pipes  would  be  pushed  along  and  consumed,  followed  by  the  mixture, 
ind  the  same  reaching  the  burners  would  instantly  show  itself  by  the 
ncrease  of  the  light,  and  each  burner  would  follow  after  the  other 
like  a  wave:  then  the  operation  would  be  reversed,  by  shutting  off 
the  mixture,  and  the  city  gas  turned  on,  and  would  follow  the  re- 
maining mixture,  and  the  city  gas,  reaching  the  burner  would  lower 
the  light  of  each  burner,  as  they  had  heeri  iiKteasfil^  when  the  mixture 
had  reached  the  burner.  The  effect  has  to  be  seen  lo  be  fully  real- 
ized. Then  the  photometrical  power  of  the  city  gas  would  be  deter- 
led  by  10  observations  followed  by  ihe  mixtuies.  It  is  to  the 
average  of  these  photometrical  tests  I  will  now  call  your  attention. 
"■  gram  shows  the  average  of  140  photometrical  tests  of  unmixed 
or  city  gas,  the  lowest  10  observations  showing  i4.ir-candle  power, 
and  the  highest,  18.03-candle  power,  the  average  of  the  140  obser- 

Ivations  being  r6.tS-candle  power,  as  is  indicated  on  the  diagram  at 
this  point.  Then  follow  the  photometrical  test  of  130  four  per  cent, 
mixtures,  which  give  a  minimum  of  19.70  candle-power  and  a  maxi- 
mum of  26-4S-candle  power,  and  an  average  of  the  130  observations 
of  23.28  candle  power,  as  indicated  in  the  diagram.     The  minimum 


I 
I 


377 

of  130  six  per  cent,  mixtures  gave  i7.56-candle  power  and  a  maxi- 
mum of  28.75-candle  power,  and  an  average  of  the  130  observations 
of  27.56-candle  power. 

The  minimum  of  140  eight  percent,  mixtures  gave  21.46  candle 
power,  and  a  maximum  of  36.86  candle  power,  and  an  average  of 
the  140  observations  of  28.84  candle  power.  The  minimum  of  100 
ten  per  cent,  mixtures  gave  24.10  candle  power,  and  a  maximum  of 
37.50  candle  power,  and  an  average  of  the  100  observations  of  31.59 
candle  power. 

The  small  spots  on  the  diagram  at  the  end  of  the  lines  indicate  the 
average  of  ten  tests  made  at  the  time  of  record  ;  therefore,  by  taking 
the  average  of  all  the  tests  made  we  find  the  same  to  equal  the  average 
candle  power,  and  its  location  on  the  diagram,  which  you  see  is  di- 
vided into  equal  squares,  which  are  also  subdivided  into  tenths,  each 
vertical  division  representing  one-tenih  of  a  candle  and  the  horizon- 
tal division  one-hundredth.  We  are,  therefore,  enabled  to  plot  out 
and  present  to  you  a  graphic  view  of  the  effect  of  the  addition  of  the 
several  per  cents  of  acetylene  to  the  gas.  At  the  end  of  the  line  will 
also  be  found  the  specific  gravity  of  the  gas  before  and  after  the  mix- 
ture was  made. 

In  a  recapitulation  of  these  tests  and  mixtures  we  have  the  following 
as  the  increase  of  candle  power  and  their  per  cents.  Taking  the  city 
averages  of  16.18  candle  power  as  the  unit,  we  have: 


[:xtures 

per 
Cent. 

4 
6 

8 

TO 

City  Gas  and 
Increase  by 
Mixtures. 

23.46 

27.56 
28.84 

31.59 

Increase  ii 
Candle 
Power. 

7.28 
11.38 

12.66 
15.41 

1       Per  Cent  In- 
crease in  Can- 
dle Power. 

—  44.90 

—  70.30 
78.20 

—  95.20 

Difference  between 
4. 6, 8  and  10  per 
Cent.  MIxtuies. 

25.40 
33.30 
50.30 

Having  demonstrated  by  these  tests  the  enriching  qualities  of  acety- 
lene produced  from  carbide  of  calcium,  I  will  say  in  conclusion  that 
I  have  had  an  opportunity  to  examine  the  drawings  of  an  apparatus 
and  description  of  a  system,  designed  by  Prof.  Vivian  B.  I^wes,  of 
London,  whereby  a  low  grade  of  gas  can  be  enriched  by  the  use  of 
carbide  of  calcium. 

It  seems  to  me  that  this  raises  the  subject  to  a  commercial  one, 
viz.,  at  what  price  can  carbide  of  calcium  be  produced  or  purchased 
to  enable  its  use  in  this  way?  That  question  I  am  unable  to  answer, 
my  contribution  being  intended  to  treat  only  with  the  matter  of  quan- 
tities necessary  to  be  used  for  the  purposes  under  consideration  and 
not  a  matter  of  cost. 

I  trust  I  have  been  able,  by  this  contribution,  to  add  some  informa- 
tion to  the  subject  of  enrichment  of  gas  in  this,  until  recently,  un- 
known direction.     I  thank  you  for  your  kind  attention. 

The  President — I  think  Mr.  Miller  has  something  to  say  on  this 
subject. 


MR.  A.  8.  Mnxix— I  wm  nqaau4  m  pRpsre  ta 
M»  nipcr,  bot  on  rcacUag  it  OTcr  1  imsl  ooaioi  I  ooald  mm  aHlaF- 
Mum  wlHt  tbe  «atlKV  inteaded  to  prcmc  Heht  wifc  agigM^Mq- 
MUemenli,  bnt  appntodj  so  antdtntoo  ha»  been  leacked,  mkI  bo 
dal*  Imtc  been  hraMwd  troai  wbicb  to  dn«  a  fn»riMop.  Tk  int 
•tatenent  Opon  wUcb  I  wovld  like  Kme  iafonnalioB-  is  tW  oae  ■■ 
which  be  ffOlen  to  tlie  eorichiRg  powvr  erf  warn-  g».  Mv  cjipcneace 
it  that  the  eofichiag  pcwer  ol  ;j  m  :;  tLuxOe  pnvn  vatei-  f»  u  not 
Mj'  greater  than  tM  trater  gtm  it-vcli ;  bat  Uk  caodle  paver  of  tbe 
oAxtan  of  coal  gai  and  water  ^^a.  pfot  idcd  ibe  waicr  g»  is  mm  ovh 
jO^andle  power,  figures  out  Ifac  avtm^  ut  Ibe  raol  ^as  sad  wwstx 
t$M.  PeriMpt  that  to  BOt  vety  dear.  What  1  mean  lo  say  b  Ual  ibe 
reniltfng  candle  power  it  the  mean  i^ndle  power  of  ihc  coal  gas  and 
the  water  gat,  pfonded  the  candJe  r>owcr  o(  the  vsier  gas  b  doi  oter 
30  candlea.  IwmddHketo  knov  •rbetbcr  Mr.  Hupcr  made  those 
esperineilll,  and  wbeAer  he  H  sure  of  the  reaolts.  There  is  aootber 
atatemeBt  to  a^icb  I  wirii  to  »tef .  Mr.  Haqtcr  sa)-s  that '- No  per- 
centage of  atelykne  added  to  uncarbureted  water  gas  will  prodDcc  a 
fanniDmu  flaaae^"  I  do  not  know  wfaeihcr  this  b  true,  bat  it  scena  a 
femariuMe  itateMMlt,  and  I  hope  tbai  Mr.  Harper  has  good  antfaority 
for  makiiy  it.  Then  he  ays^  -Again,  if  enrichment  b  deemed 
necCMary,  w3I  not  ita  valne  to  the  consumer  be  meaaared  by  its 
permanence?  "  I  siqiposc  that  go&  wiiboat  saving.  1  do  not  »ee 
why  weshotddddnk  oianjennVhmeni  tbal  does  not  aftord  an  en- 
Ticbment  at  the  copwiibci's  bum-r.  Mr,  Harrier  ^n^e^  3  table,  at  tbe  ^ 
end  of  whicb  he  says.  ■'  .\ssi         .  ■-    ilih  an  en- 

riched ga.s,  it  hardly  seems  as  if  the  consumer  would  be  greatly  appie- 
<:iative  of  or  benefitted  by  an  enrichment,"  That  is  a  point  to  which 
I  would  tike  to  take  exception.  I  think  .Mr.  Harper  knows,  just  as 
well  as  the  rest  o(  us.  that  a  high  candle  power  gas  (a  water  gas, 
which  is  the  principal  gas  in  this  country),  will  give  a  higher  candle 
power  per  foot  if  burned  in  Hat  flame  burners  than  it  will  if  burned  in 
Argand  burners.  Therefore,  the  whole  assumption  is  entirely  unfair 
and  against  the  high  grade  gas.  In  addition  to  that,  there  will  be  no 
such  loss  with  the  high  grade  gas.  Taking  No.  0  as  the  standard  in 
the  figures  ijuoted.  No.  5  would  be  only  87  per  cent,  of  No.  6;  No. 
4.  Ri  per  cent. :  No.  3,  76  per  cent. :  No.  s,  57  per  cent.  Fortunately, 
I  h.ippen  to  have  at  hand  some  tests  of  burners  that  I  have  made.  I 
used  a  No.  6  burner,  and  that  gave  out  29  candles.  Comparing  No. 
5  with  it,  I  got  99.4  per  cent. ;  with  No.  4,  93.6  per  cent. ;  No.  j, 
83.7  per  cent. ;  with  .No.  2,  71.3  per  cent.  That  seems  to  me  to  be 
a  very  powerful  argument,  right  at  the  start,  in  favor  of  enrichment. 
There  is  no  such  loss  of  candle  power  in  enriched  gas  as  there  is  in 
unenriched.  The  efficiency  of  a  small  burner  is  very  much  higher 
wiih  a  high  candle  power  gas  than  it  is  with  a  low  candle  jjower  gas. 
On  the  same  page  he  says,  '^Another  set  of  authorities  insist  with 
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e(iual  force  that  all  determinations  of  candle  power,  whatever  the 
([uality  of  the  gas,  should  be  made  by  the  standard  Argand."  To  that 
statement  I  say  that  those  are  not  authorities  in  the  United  States. 
The  tendency  of  the  paper  seems  to  reflect  upon  the  action  of  the 
photometer  as  an  instrument.  None  of  us  claims  that  the  photometer 
is  perfect,  and  all  of  us  know  there  must  be  certain  conditions  under 
which  it  works;  The  standard  of  length  in  the  United  States  is  a  bar 
of  metal ;  and  it  is  known  that  only  at  one  temperature  is  that  bar  at 
the  proper  length.  All  of  our  measures  of  quantity  and  of  weight,  as 
well  as  all  our  measures  of  length,  depend  upon  that  standard,  which 
is  itself  variable,  except  under  certain  conditions.  We  cannot  expect 
our  photometer  to  be  any  better  or  more  reliable  than  that  specifica- 
tion. I  do  not  pretend  to  say  for  an  instant  that  it  is  as  good,  but  I  do 
say  that,  where  a  dozen  honest  men,  who  have  reasonable  skill  in 
handling  the  photometer,  and  who  honestly  intend  to  find  out  what 
the  illuminating  power  of  a  given  gas  is,  make  the  test,  they  will  not 
vary  over  i  per  cent,  from  the  mean.  I  think  it  is  a  pity  to  let  a 
paper  like  this  go  out  before  the  world — which  is  always  ready  to 
criticise  gas  people  and  their  methods — and  let  them  feel  that  we  do 
not  have  confidence  in  our  methods.  I,  for  one,  wish  to  state  I  have 
absolute  confidence  in  the  photometer. 

Mr.  Jenkins — While  what  I  would  say  has  no  connection  with  the 
paper  by  Mr.  Harper,  it  has  a  bearing  on  the  matter  submitted  by 
Mr.  Goodwin,  in  that  my  story  is  related  to  a  use  of  acetylene  gas. 
Some  two  months  ago  the  agent  of  one  of  the  acetylene  gas  companies^ 
induced  the  trustees  of  one  of  the  churches  in  Buffalo  to  put  in  a  ma- 
chine. It  did  not  give  much  satisfaction.  In  fact  they  had  trouble 
with  it  all  the  time,  and  within  less  than  one  month  the  machine  was 
taken  out  of  the  church,  despite  the  slick  talk  of  the  promoter,  who 
promised  each  day  that  the  lighting  service  would  improve  constantly 
as  the  people  in  charge  became  better  acquainted  with  the  method  of 
working  the  machine.  The  cost  was  considerably  more  than  that  of 
the  coal  gas  previously  used  for  illuminating  the  church,  and  the 
burners  were  continually  being  choked  up.  In  fact,  almost  every 
evening  when  the  church  was  lighted  at  least  a  dozen  of  the  burners 
were  found  choked  up.  I  had  agreed  to  supply  the  church  with  gas 
at  any  time  upon  two  or  three  hours'  notice.  At  noontime  one  Sat- 
urday they  asked  us  to  prepare  to  light  the  church  that  evening,  and 
I  sent  our  men  with  a  meter,  which  was  connected  up  at  once,  but 
we  found  we  could  not  give  them  gas  to  practically  light  the  church. 
It  took  three  days*  hard  work  to  get  our  coal  gas  through  the  pipes 
in  that  church,  and  I  have  here  some  of  the  deposit  which  we  re- 
moved from  them.  This  (indicating)  is  the  material  that  came  out 
of  the  pipes,  which  you  will  notice  is  not  unlike  lime  in  appearance. 
In  some  places  the  pipes  were  choked  up  almost  entirely.  The  lime 
was  hard.  How  it  got  there  after  being  put  into  the  gas  I  cannot 
tell  you.     I  thought  this  might  be  interesting  to  some  of  those  who- 


talkof  osiag  carbide  of  calcium  as  an  cnricher.  I  think  if  you  look 
mttbis  jou  will  find  something  enabling  you,  when  you  go  home,  lo 
convince  your  consumers  inclined  to  iry  acetylene  gas  for  illumina- 
tion th»t  it  would  be  about  as  well  (or  them  lo  stick  to  ordinary  com- 
mercial gas. 

Ms.  D.  McDoNAi.i* — Does  Mr.  Harper  really  intend  the  statement 
that  "No  percentage  of  acetylene  added  to  uncarbureled  water  gas 
will  pTodiice  a  luminous  flame?  "  It  that  is  true,  then  it  follows  that 
a  very  small  percentage  of  oncarbureted  water  gas  added  to  acety- 
lene will  render  the  flame  non-luminous  or  blue.  Such  a  thing  would 
be  most  remarkable ;  but  for  my  part  I  do  not  believe  it, 

Mr.  Dorv — The  statement  referred  to  by  Mr.  McDonald  1  confess 
also  startled  me.  and  I  also  intended  to  ask  Mr.  Harper  the  question 
raised  by  Mr.  Miller.  In  conversation  with  Mr.  Harper,  and  after 
carefully  re-reading  the  paper,  I  find  the  answer  has  already  been 
suggested  in  the  paper  itself,  for,  it  says  that,  "Prof,  Lewes  has 
demonstrated  very  clearly  that  acetylene  being  an  endolhermic  body, 
iU  great  luminosity  is  due  to  thermo-chemical  reactions  taking  place 
in  the  flame ;  "  or  that  the  flame  temperature  of  uncarbureifd  water 
gas  was  not  sufliciently  high  to  decompose  acetylene,  and  raise  the 
particles  of  hydrocarbons  in  acetylene  to  incandescence. 

Mr.  D.  McDonald — Is  the  temperature  low  enough  to  cool  it? 
Can  It  prevent  acetylene  from  heating  its  own  flame? 

Mr.  Mii.i.ER — Uncarbureted  water  gas  has  a  very  much  higher 
flame  temperature  than  coal  gas. 

Mr.  Moss — Mr.  Harper  starts  out  with  a  statement  that  I  do  not 
quite  approve.  He  says,  ''It  will  probably  be  conceded  that,  so 
far  as  this  country  is  concerned,  production  rather  than  enrichment 
is  the  aim  of  the  great  majority  of  the  installations,  enrichment  being 
incidental."  I  think  i(  that  were  the  case  water  gas  might  be  made 
very  much  cheaper  than  it  is  now.  That  idea  seems  to  me  to  run 
throughout  the  whole  of  Mr.  Harper's  paper — that  illuminating  power 
does  not  matter  so  much — that  if  you  can  get  the  quantity  it  does 
not  matter  about  the  illuminating  power.  He  says:  "A  natural 
question  suggests  itself  here.  Why,  with  such  slight  difference  in  the 
constitutions  of  some  of  the  molecules,  should  there  be  such  enor- 
mous differences  in  their  illuminating  valufs?"  He  goes  on  then 
to  tell  us  what  Mr.  Young  and  Prol.  Lewes  (who  are  of  course 
authorities)  say  on  the  subject;  but  1  think  it  easy  enough  under- 
stood why  there  should  be  such  a  great  difference.  In  the  complete 
combustion  of  CH*  we  get  a  considerable  amount  of  watery  vapor 
which  reduces  the  temperature  of  the  flame,  and  consequently  does 
not  give  us  very  much  illuminating  power.  Again,  taking  ethylene : 
instead  of  getting  anywhere  near  so  much  water  vapor  from  its  com- 
bustion we  get  considerable  more  carbonic  acid,  and  that  extra  atom 
of  carbon  has  far  greater  power  in  that  particular  place  with  C1H4 
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(and  with  a  smaller  amount  of  watery  vapor  formed)  than  it  was  in 
the  form  of  CH4,  or  methane.  Again,  he  says,  *'  But  the  illuminat- 
ing value  of  this  gas  when  mixed  with  a  coal  gas  of  known  candle 
power  gave  to  the  water  gas  a  value  of  1,827  candles  per  gallon  per 
1,000  cubic  feet,  or  an  increase  of  over  45  per  cent.  This  gives  a 
factor  of  I  45,  by  which  the  observed  candle  power  should  be  mul- 
tiplied in  order  to  arrive  at  the  true  illuminating  value."  That  factor 
will  not  work  out  in  any  other  case.  That  is  to  say,  they  change 
continually,  and  one  cannot  work  with  any  factor  and  call  it  a  cor- 
rect one,  because  if  you  work  on  different  amounts,  however  slight 
they  may  vary,  the  factor  will  vary  to  a  much  greater  extent  than  in 
the  amounts  in  the  two  gases. 

Mr.  a.  C.  Humphreys — I  would  like  to  say  a  word  on  this  topic, 
although  I  have  not  prepared  myself  for  doing  so.  I  was  not  fortunate 
enough  either  to  hear  the  paper  read,  and  had  not  read  it  carefully 
before  coming  into  the  room,  as  I  was  detained  by  other  business. 
I  would  like,  however,  having  glanced  over  the  paper  and  got  an 
idea  of  its  general  tenor,  to  raise  a  voice  of  protest  against  the  appar- 
ent idea  which  runs  through  it,  that  the  photometer  cannot  be  relied 
upon  for  any  really  thorough  work.  I  believe  that  the  photometer, 
if  intelligently  used,  and  used  as  Mr.  Harper  is  eminently  qualified 
to  use  it  can  give  us  eminent  satisfaction.  I  do  not,  for  instance,  find 
these  variations  between  candle  power  and  enriching  effect,  as  I  find 
quoted  in  this  paper.  My  attention  was  called  to  this  by  one  of  the 
other  gentlemen  who  preceded  me  in  the  discussion.  At  one  place 
in  the  paper  reference  is  made  to  the  effect  of  enriching  with  water  gas, 
and  where  the  increase  over  the  theoretical  effect  of  the  observed 
candle  power  was  found  to  be  over  45  per  cent.  I  believe  if  you  use 
a  very  high  candle  power  water  gas  you  can,  as  in  the  case  of  very 
rich  oil  gases,  get  an  enriching  effect  which  is  superior  to  its  observed 
effect  on  the  photometer.  I  explain  that  simply  by  our  inability  so 
far  to  completely  adjust  our  burners  for  testing  on  the  same  basis. 
That,  of  course,  seems  to  argue  right  along  Mr.  Harper's  line  of 
reasoning ;  but  in  practice  that  is  not  a  serious  thing.  For  instance, 
if  we  take  coal  gas  of  15  or  i6-candle  power  and  enrich  it  with  water 
gas  of  very  much  higher  candle  power,  and  use  the  ordinary  methods 
of  testing,  with  the  Argand  burner  for  the  low  candle  power  gas, 
and  with  the  flat,  flame  burner  for  the  water  gas,  my  experience  is 
that  you  very  nearly  confirm  by  after  experiments  the  results  we  have 
looked  for  from  calculations  of  the  mixtures;  and  that  there  is  not 
usually  a  great  difference,  if  we  are  careful  in  the  first  place  to  use 
the  right  burners  upon  the  different  gases.  Of  course  we  know  there 
is  no  such  thing  as  absolute  candle  power,  but  we  can  approximate 
very  closely  to  correct  results  in  our  observation  ;  and  I  believe  that 
the  photometer  to-day  can  be  made  to  serve  the  purpose  for  which  it 
is  intended  quite  as  accurately  as  the  other  instruments  which  are 
used  in  our  business  and  in  other  businesses. 


Hr.  Bgnkr — I  only  want  to  say  that  the  doubt  thrown  upon  the  < 
sccancy  ol  the  photometer  is  probably  largely,  if  not  eoiiiely.  due 
to  ccitftio  djflerences  in  the  candles  tised,  which  differences  cause  i 
the  candles  not  to  burn  exactly  alike.  The  principle  of  the  photo-  I 
meter  is  rigbl,  the  trouble  as  to  the  results  being  traceable  to  our  lack  1 
of  proper  standards  to  compare  the  gases  within  that  inslrumei.i.  I 
believe,  as  oiher  speakers  have  said,  that  it  the  operators  are  suffi-  I 
ciently  careful  they  will  get  almost  identical  rtsulis.  I 

Mk.  Fohstall— As  pertinent  to  what  Mr.  Egner  has  said,  1  think  J 
the  trouble  with  the  photometer  to-day,  as  a  measurer  of  candle  i 
power,  is  due  not  so  much  to  the  candle  used  as  to  the  impatience  of  1 
the  operator  in  not  waiting  until  the  candle  burns  rightly  ;  in  being  in  I 
too  much  of  a  hurry  to  lake  his  tests,  and  not  waiting  to  take  ihem  until 
the  candles  are  in  a  proper  condition. 

Mr.  a.  C,  Humphreys— I  do  not  want  to  have  it  understood  that  I  | 
felt  that  the  photometer  could  be  made  absolutely  accurate  along  the 
lines  which  have  been  referred  to,  or  which  Mr.  Harper  has  been  re- 
ferring to.  simply  by  substituting  an  absolutely  accurate  light  stan-  , 
dard.  Of  course  that  would  not  touch  the  point  spoken  of  by  my- 
self and  referred  to  by  Mr.  Haqier.  Even  if  ne  had  an  absolutely 
correct  standard  it  would  not  reach  that  point  at  all.  It  is  a  ipestion 
of  the  treatment  of  the  gas  which  is  going  to  be  compared  with  the 
Standard.  1  believe  with  Mr.  Forstall  that  the  inaccuracy  introduced 
bytbecatidle  is  not  suchaseriousfactoroferror  after  all:  that  even  with 
moderate  care  in  experienced  hands  that  trouble  can  be  reduced  to  a 
very  low  point ;  but  there  are  very  serious  things  about  that  to  be  con- 
sidered A  study  of  your  results  has  to  be  made  with  many  other 
points  in  mind,  and  especially  th's  point — viz.,  the  treatment  of  the  gas 
as  to  the  character  of  flame  and  the  changes  in  treatment  due  to  the 
changes  in  character  of  the  gas, 

Mr.  EcsER^Those  who  have  read  up  on  the  subject  and  who  have 
had  experience  in  the  use  of  the  photometer  say  that  a  good  deal  of 
the  difficulty  is  due  to  the  lack  of  getting  the  wick  just  right;  it  is 
twisted  a  little  too  much  sometimes.  1  have  made  a  great  many  tests 
myself  and  found  as  much  as  four  candles  difference  of  candle  power 
in  candles  burning  tio  grains  per  hour.  1  think  the  candles  used 
are  the  greatest  factor  of  inaccuracy  introduced  in  our  tests. 

Mr.  Thompson — We  seem  to  be  threshing  over  old  ground  here. 
H  candles  are  the  only  difficulty  why  not  use  the  slit  and  standardize 
the  slit  by  the  candle,  measuring  the  height  of  the  flame,  instead  of 
taking  the  consumption  by  weight?  Dr.  Kruse,Dr.  Bunte  and  others 
have  been  quoted  in  Palaz's  "  Treatise  on  Industrial  Photometry," 
and  have  staled  very  clearly  the  differences  between  the  various 
forms  and  constituents  of  candles  and  their  consequent  rates  of  burn- 
ing; and  it  is  pretty  well  demonstrated  that  with  paraffine  candles  a 
height  of  flame  of  46  millimeters  (or  i{g  inches)  will  give  a  con- 
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sumption  of  120  grains  of  sperm  per  hour,  and  will  give  a  more  uni- 
form emission  of  light  than  the  average  candle  burned  at  that  rate  by 
weight. 

Mr.  Harper — I  would  like  to  say  in  reply  to  the  suggestion  that 
the  determinations  of  the  paper  are  inconclusive,  that  I  admit  that, 
and  for  the  reason  which  I  have  clearly  stated  I  have  tried  to  show 
how  inconclusive  it  must  necessarily  be  by  the  present  day  photo- 
metric methods ;  and  I  think  I  have  succeeded  so  far  at  least.  So 
far  as  burners  are  concerned,  in  the  table  that  Mr.  Miller  has  re- 
ferred to  he  will  see  certain  tests  which  have  been  made  with  burners. 
Mr.  Miller  has  made  similar  tests.  He  has  a  right  to  stand  by  those 
tests,  and  so  has  any  other  man.  I  have  made  quite  a  number  of 
tests  of  the  same  kind,  and  I  am  inclined  to  stand  by  them.  This 
table  has  no  reference  whatever  to  actual  loss  with  high  candle  power 
water  gas.  In  fact  the  question  of  water  gas,  so  far  as  this  country  is 
concerned,  has  been  previously  disposed  of  in  the  paper  where  I  say 
that  over  7 1  per  cent,  of  all  the  gas  made  and  sold  in  this  country  is 
water  gas.  The  table  and  other  statements  made,  practically  refer  to 
coal  gas  only.  So  far  as  the  photometer  is  concerned,  I  may  say 
there  seems  to  be  a  prevalent  idea  that  I  am  attacking  the  photo- 
meter. I  only  say,  as  Mr.  Humphreys  has  already  said,  that  with 
reasonable  care  it  can  be  made  to  give  accurate  readings.  We  all 
admit  that.  What  I  am  trying  to  show  is  the  difference  in  methods, 
and  I  think  this  '*  deadly  parallel  "  shows  there  is  a  very  distinct  dif- 
ference in  the  methods.  I  refer  especially  to  -this  statement  by  Mr. 
Hunt.  Previous  to  reading  it,  however,  I  will  say  it  is  quite  true,  as 
Mr.  Miller  said,  that  these  are  not  American  authorities ;  but  that  does 
not  argue  that  the  men  are  unknown.  In  the  closing  part  of  Mr. 
Hunt's  remarks  he  says,  "  Indeed,  it  is  as  easy  to  show  that  an  en- 
richer  possesses  no  enriching  value  at  all,  as  it  is  to  show  that  it  pos- 
sesses many  times  its  true  value,  if  unsuitable  burners  are  selected  for 
testing  either  the  unenriched  or  the  enriched  gas."  That  is  the  bone 
of  my  contention.  We  use  no  absolutely  uniform  method  of  testing, 
and  that  is  all  I  try  to  contend  for  throughout  the  paper.  I  make  no 
attack  on  the  photometer  as  a  scientific  instrument.  What  I  tried  to 
aim  at  in  this  discussion — and  I  have  secured  what  I  had  aimed  at 
by  the  discussion — is  the  importance  of  getting  down  to  some  uniform 
method  of  using  the  photometer ;  for  it  is  not  reasonable  to  assume 
that,  if  one  man  uses  a  flat-flame  burner  for  a  certain  quality  of  gas 
and  another  man  uses  the  Argand  burner  for  a  certain  other  quality 
of  gas,  that  each  will  get  different  results.  Mr.  Miller,  in  referring 
to  the  heating  value  of  uncarbureted  water  gas,  made  the  statement 
that  the  flame  temperature  of  uncarbureted  water  gas  was  very  much 
higher  than  that  of  coal  gas.  That  is  admitted  ;  but  I  do  not  think 
Mr.  Miller  will  venture  to  say  that  the  flame  temperature  of  uncarbu- 
reted water  gas  is  equal  to  that  of  decomposing  acetylene,  and  that 
is  just  where  the  kernel  of  the  question  lies.     I  believe  Mr.  McDon- 


384 

aid's  question  was  answered  by  Mr.  Doty ;  but  I  may  say  that  the 
flame  temperature  is  developed  from  the  decomposing  acetyleoe  itself. 
Speaking  from  memory,  I  think  I  may  say  that  Prof.  Lewes  has  dem- 
onstrated that  even  in  a  straight  acetylene  gas  flame  there  is  only 
about  14  per  cent,  of  acetylene  at  the  commencement  of  luminosity, 
and  that  the  remaining  percentage  of  acetylene  has  been  used  in  get* 
ting  up  that  flame  temperature  necessary  for  the  decomposition  of  the 
remaining  14  per  cent.  In  answer  to  Dr.  Moss,  as  to  the  general 
tenor  of  the  paper  being  inclined  to  establish  the  fact  that  water 
gas  was  used  in  this  country  for  production  alone,  I  may  say 
that  I  have  not  made  the  statement  that  it  is  used  for  production 
alone ;  but  I  think  those  of  us  who  are  acquainted  generally  with  the 
daily  affairs  of  the  gas  companies  of  this  country  will  admit  that  that 
as  a  rule  has  been  the  fundamental  idea,  rather  than  the  question  of 
enrichment.  It  was  with  such  idea  in  my  mind  that  I  have  frequently 
referred  to  water  gas  in  the  way  that  I  have,  because  it  is  really  a 
method  of  production  and  enrichment  combined.  I  think  in  the  way 
it  is  used  in  this  country  the  results  stated  by  me  are  justified* 

Mr.  a.  C.  Humphreys — ^The  statement  is  made  by  Mr.  Harper 
that  '*'  No  percentage  of  acetylene  added  to  uncarbureted  water  gas 
will  produce  a  luminous  flame.*'  Does  Mr.  Harper  mean  by  that 
to  say  if  acetylene  is  mixed  with  water  gas  you  cannot  get  any  percent- 
ages or  any  proportion  which  will  give  a  luminous  flame? 

Mr.  Harper — That  refers  to  uncarbureted  water  gas,  or  straight 
water  gas  pure  and  simple. 

Mr.  a.  C.  Humphreys — Would  not  99  per  cent,  of  acetylene  and 
I  per  cent,  of  water  gas  produce  a  luminous  flame? 

Mr.  Harpkr — It  would  be  faintly  so. 

Mr.  a.  C.  Humphreys — I  think  that  you  will  find  that  under  14 
per  cent,  you  commence  to  get  your  luminous  flame. 

Mr.  Harper — With  regard  to  these  illuminating  values,  I  forgot  to 
mention  to  Mr.  Miller  that  the  statement  made  theie  is  based  on  the 
statement  of  Prof.  Lewes  himself ;  and  this  entire  table  with  regard 
to  the  admixture  of  acetylene  and  coal  gas  is  quoted  from  the  paper 
of  Prof.  Lewes.  I  am  perfectly  willing  to  leave  Mr.  Miller  and  Mr. 
Lewes  to  fight  it  out. 

On  motion  of  Mr.  Jenkins,  a  vote  of  thanks  was  given  to  Mr. 
Harper  for  his  paper,  and  to  Mr.  Goodwin  for  his  contribution  to  the 
discussion. 

The  Presujent  then  introduced  Mr.  C.  W.  Blodget,  of  Brooklyn, 
N.  Y.,  who  read  the  following  paper  on 

thp:  usk  of  gas  for  purposes  other  than 

lighting. 

From  1726,  when  Dr.  Hales,  who  first  obtained  gas  from  coal, 
amused  his  friends  by  filling  a  bladder  with  it,  puncturing  a  small 
hole  therein  and  lighting  the  issuing  gas,  to  the  time  of  Murdock, 
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who  conceived  and  carried  into  successful  operation  the  idea  of  the 
general  manufacture  and  application  of  gas  as  a  substitute  for  lamps 
and  candles,  down  to  the  present,  light  has  been  regarded  as  the 
principal  sphere  of  gas ;  and  the  primary  object  of  every  gas  company, 
with  a  few  notable  exceptions,  has  been  the  manufacture  and  sale  of 
gas  for  illumination.  Incidentally,  its  use  for  other  purposes  has  been 
welcomed  and  fostered  to  a  degree,  especially  during  the  last  quarter 
of  a  century ;  but  the  dominant  thought  has  been  light,  first,  last,  and 
all  the  time.  Nor  is  this  to  be  wondered  at,  since  it  is  upon  that 
feature  of  the  business  our  prosperity,  in  fact  existence,  has 
depended. 

But  because  this  has  been  and  is  the  condition,  should  it  neces- 
sarily continue  so?  Has  not  the  time  arrived  when  the  use  of  gas 
for  purposes  other  than  lighting  can  be  so  extended  by  proper  push 
and  energy  as  to  largely  reduce  or  eliminate  the  disparity  now  exist- 
ing between  light,  heat  and  power? 

From  a  local  standpoint,  regarded  through  personal  spectacles,  an 
emphatic  affirmative  response  can  be  made  to  the  above,  with  the 
added  statement  that  what  is  possible  to  attain  in  one  locality  can  be 
compassed  proportionately  in  other  places.  Our  manufacturing 
friends  have  furnished  us  with  gas  cooking  and  heating  stoves,  gas 
engines  and  gas  furnaces,  the  economy  and  utility  of  which,  except- 
ing heating,  must  be  admitted,  since  they  have  demonstrated  the 
fact.  Each  year  the  efficiency  has  been  increased  and  the  cost  re- 
duced, and  to-day  we  have  gas  ranges  which  do  50  per  cent  better 
work,  at  prices  one-half  the  sum  charged  10  years  since,  while  gas 
engines  are  now  sold  at  two-thirds  the  old  cost,  and  do  better  work 
with  a  lessened  consumption  of  20  per  cent.  ;  in  addition  to  which  most 
of  us  have  voluntarily,  or  under  compulsion,  reduced  the  selling  price 
of  gas,  all  of  which  should  and  does  enable  us  to  largely  increase  our 
output  by  the  sale  of  these  appliances.  Has  the  gas  man  ever  done 
anything  commensurate  with  the  manufacturer  to  help  his  own  busi- 
ness through  the  medium  of  heat  and  power?  How  many  of  us  can 
answer,  otherwise  than  in  the  negative,  the  very  pertinent  question 
which  a  prominent  advertiser  asks,  to-wit:  ''  Have  you  ever  actively 
given  us  any  support  in  our  efforts  in  your  behalf?  *' 

The  reason  for  this  state  of  things  is  undoubtedly  owing  to  the  very 
satisfactory  increase  in  consumption  which  has  come  year  after  year 
to  most  gas  companies,  to  obtain  which  only  normal  efforts  have  been 
necessary,  and  these  along  the  old  familiar  lines.  To  deceive  one's 
self  is  very  easy  of  accomplishment,  especially  with  figures,  unless 
care  is  taken  to  analyze  them,  in  illustration  of  which  your  attention 
is  called  to  the  following  comparisons  made  between  the  years  1887 
and  1897. 

The  total  output  shows  an  increase  of  259  per  cent,  for  the  10 
years,  the  night  consumption  being  213  per  cent,  greater  in   1897 


tiMn  in  i887i  vbile  daj  iaies  ran  up  631  per  cent.,  and  representee! 
Bi  per  cent,  of  the  enttn  business  done.  Whereas  to  1887  the  use 
of  gas  for  poipOKt  other  than  lighting  was  limited  to  1 1  per  cent,  of 
the  whole  rcrinme.     The  uionlhly  percentage  of  day  growth  wa; 

JanuiTy„      418  per  cent.       July .   1,119  per  cent. 

Fcbraaiy..      354        '•  August 841 

March 41S        ■■  September...-      68z 

April 643        "  October 4S6  '■ 

May 758       "  November 397  " 

Jtine 1,019       '■  December...      377  " 

Which  shows  very  clenrly  that,  while  the  heaticg  stoves  did  ex- 
cellent work,  the  lesnlts  were  suiall  when  contrasted  with  the  cook- 
ing appliances. 

Comparing  the  day  consumption  of  1897  with  that  of  the  night  foe 
1887  by  monlhi,  thef<rflowing  aie  derived: 

January — ,     49  per  cent.  less.       July 147  per  cent,  greater. 

February —     51  "  "  .August 88  " 

March 37  "         ■'         September       ti        '■ 

April 6  '*         ■ '         October 35         " 

"May-. —     17  "     greater.  November..     52  " 

June  -  113  "  •'        December       53  " 

By  which  it  appear*  that  the  day  output  of  r897  was  8.34  percent. 
ICM  than  the  volume  of  night  business  in  1887,  and  the  total  sales  of 
1887  were  but  18  per  cent,  greater  than  the  day  consumption  of  1897. 

The  above  may  appear  fairly  satisfactory  work,  and  in  one  sense 
it  is,  b(it  a  probing  down  still  further  tends  to  take  away  much  of  the 
gratification  that  the  figures  produce  at  first  glance ;  for,  on  examin- 
ing the  consumption  per  consumer,  we  find  that  the  average  in  1887 
was  29.000  cubic  feet,  while  in  1897  it  is  20,000  cubic  feet,  a  falling 
off  of  almost  one-third;  and  but  for  the  increased  quantity  of  gas 
used  in  stoves  the  decrease  would  have  been  close  to  40  per  cent. 

Here  is  a  condition  that  is  anything  but  pleasant  to  contemplate; 
to  think  that  the  business  has  been  developed  only  by  increasing  the 
expense  of  indexing,  collecting,  bookkeeping  and  stationery,  to  the 
extent  of  50  per  cent,  over  what  it  formerly  cost  for  these  items,  to 
say  nothing  of  the  outlay  made  necessary  for  services,  meters  and 
connections.  Will  anyone,  under  these  circumstances,  deny  that  it 
is  high  time  prompt  and  energetic  measures  were  taken  looking  to  a 
means  of  securing  a  use  for  gas  other  than  lighting? 

The  mention  of  the  foregoing  is  not  alone  for  the  reason  slated, 
but  to  emphasize  the  fact  that  not  only  is  it  desirable  and  advisable 
to  se':ure  other  uses  for  gas  than  lighting,  but  to  show  that  such  pro- 
cedure is  in  some  instances  a  positive  necessity:  for  the  time  will 
come  to  most  of  us,  as  has  already  been  the  case  with  some,  when 
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annual  reductions  in  prices  charged  will  have  to  be  made,  which  will 
take  from  our  profits  8  to  1 1  per  cent. 

The  effectiveness  of  gas  in  cooking,  its  readiness  in  use,  the  ease 
and  certainty  of  graduating  the  heat  to  the  required  temperature,  re- 
liability, comfort,  and,  last  though  not  least,  its  economy,  are  all  so 
well  known  to  you,  that  anything  said  here  under  those  heads,  would 
be  not  only  superfluous,  but  presumptuous. 

What  we  need  is  to  take  steps  to  educate  the  consumer  to  the  same 
extent  in  this  direction  and  see  to  it  that  each  one  becomes  in  prac- 
tice an  exponent  of  the  teachings.  With  us  the  users  of  gas  cooking 
appliances  consume  monthly  thereby  an  amount  of  gas  equal  to  their 
average  consumption  for  lighting ;  but  up  to  now  their  operation  is 
restricted  to  five  months,  and  then,  in  almost  all  cases,  two  days' 
consumption  per  week  is  lost,  owing  to  the  coal  range  being  lighted 
for  laundry  work  and  washing. 

This  40  per  cent,  increase  should  be  secured,  and  can  be,  by 
means  of  the  devices  put  on  the  market  recently  for  heating  the 
boiler.  But  to  insure  success  from  the  standpoint  of  economy,  see 
to  it  that  every  attachment  of  this  kind  is  furnished  with  a  thermostat. 
With  such  installation,  the  working  days  of  the  gas  range  can  be 
made  to  cover  the  seven  days  in  the  week,  and  the  term  of  service 
will  be  extended  from  one  to  two  months.  As  a  matter  of  fact,  it 
ought  to  continue  throughout  the  entire  year,  and  their  use  for  that 
period  may  be  maintained  by  leading  a  flue  from  the  heating  furnace 
to  the  kitchen,  and  so  keeping  the  latter  warm  during  cold  weather. 

Conservative  figures,  based  on  the  above,  indicate  clearly  that  the 
use  of  gas  for  cooking  purposes  should  give  us  as  a  minimum  an  out- 
put equal  in  volume  to  50  per  cent,  of  the  total  business  now  done, 
without  taking  into  account  the  gas  which  would  be  used  for  heating 
the  boiler. 

The  field  afforded  for  the  use  of  gas  by  means  of  the  gas  engine  is 
seemingly  neither  understood  nor  appreciated,  judging  from  the  way 
it  has  been  neglected  and  ignored  by  most  gas  men,  in  spite  of  the 
fact  that  it  gives  us  the  opportunity  of  extending  and  increasing  our 
business  enormously  and  along  lines  that  will  perpetuate  it  beyond 
question. 

Inquire  into  the  cost  of  power  begotton  from  steam  for  almost  any 
purpose  and  you  will  find  it  difficult  to  discover  a  user  who,  by  dis- 
carding his  boiler  and  steam  engine,  and  substituting  therefor  a  gas 
engine,  will  not  save  from  10  to  50  per  cent.  This  has  been  demon- 
strated time  and  again.  The  proportion  of  those  employing  steam 
power,  from,  say,  loo-horse  power  down,  in  our  section  is  by  rough 
calculation  one  to  every  34  consumers ;  but  we  will  cut  the  figure 
in  half  and  call  it  one  to  68.  These  68  consumers  would  represent 
an  annual  consumption  of  1,360,000  cubic  feet.  The  average  size 
of  gas  engines  sold  locally  is  15 -horse-power,  consuming,  say,  20 


cubic  fMt  ptt  horae-powcr  per  hour.  We  vriU  Ksinme,  however, 
thkt  full  load  WOiiM  lie  carriefl  only  two-thirds  of  the  lime,  and  dis- 
rtgtrdtDg  the  gss  used  during  the  other  third,  the  coosumption 
would  b«  too  cnliic  feet  [icr  hour,  j,ooo  cubic  feet  per  day  of  lo 
houn ;  and  with  300  working  days  per  annum,  ibe  engine  uses  600,- 
000  cubic  feet,  t:<.]ual  to  the  aggregate  consumption  of  30  average 
cuitomen. 

Any  commenl  on  ihc  nbove  would  be  redundant,  and  an  estjoiate 
of  the  number  01  ^.is  enKincx  that  could  be  sold  to  displace  the  steam 
•nglneit  lupportol  ouly  by  Ihcorctical  assumption,  might  subject  the 
calculator  to  tht  cliniRe  ul  being  an  enthusiastic  dreamer.  Don't 
loie  tight  of  the  Uv.l,  however,  that  there  are  many  trades  and  indus- 
trlet  that  could  Use  a  gas  engine  with  advantage,  that  are  now  de- 
pendent on  hand  poiver,  and  Iheir  use  of  gas  would  by  no  means  be 
an  intlgniflcant  i<ii.il. 

Ineveryinitaiuviilii-re  a  «««  engine  baa  displaced  an  electric  motor 
the  expense  tiat  W-m  i:iit  in  two.     This  statement  is  not  a  figurative 
one,  being  made  iifti-r  comparing  respectively  the  bills  of  the  electric 
COnnpany  and  gia  company  a»  rendered  to  the  customer  for  equal  time 
and  doing  the  tame  amount  of  work.     Sometime  since  figures  were 
made  (for  the  take  of  amusement,  apparently,  since  nothing  has  ever 
been  done)  going  to  show  thut  small  stations  for  the  supply  of  elec- 
tricity for  incantlesccnl  lights,  the  current  being  derived  from  a  dyna-^ 
mo  driven  by  a  gas  engine,  could  be  established  throughout  the  city,  ■ 
and  the  lights  furnished  for,  at  most,  one-half  the  sum  being  charged.  ~ 
The  computation  was  bused  on  retail  rates  for  gas,  full  allowances  for 
initial  cost  of  machinery  and  appurtenances,  rent,  supervision  and  10 
jier  cent,  for  depreciation. 

The  proposition  was  undoubtedly  regarded  as  a  chimerical  project. 
Well,  possibly  it  was ;  nevertheless,  such  plants  are  now  running  in 
places  not  far  removed  from  Brooklyn,  and  daily  demonstrating  the 
correctness  of  the  estimates  given.  The  range  of  possibilities  for  ex- 
tending the  use  of  gas  in  this  direction  is  certainty  not  small,  and 
should  be  followed  up ;  especially  by  those  who  are  favored  with  the 
competition  of  electric  light  companies. 

In  this  connection  your  attention  is  directed  to  the  operation  of  a 
corporation  which  is  endeavoring  to  have  adopted  a  special  system  for 
propelling  street  cars  with  storage  batteries,  charged  with  electricity 
generated  by  a  gas-engine-driven  dynamo.  Detailed  information  rel- 
ative to  cost,  etc.,  is  at  present  impossible  of  attainment:  still  it  is  safe 
to  assume  that  their  action  is  not  prompted  by  any  philanthropic  con- 
sideration of  the  gas  company. 

Regarding  the  gas  furnace,  there  is  one  type  on  the  marketwhicb  is 
about  as  nearly  faultless  as  will  in  all  probability  ever  be  devised  for 
the  combustion  of  gas,  is  practically  perfect,  and  the  sensible  heat 
from  the  resultant  product  is  utilized  to  the  extreme  limit ;  and  although 
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its  use  involves  a  greater  expenditure,  direct,  than  does  the  coal 
furnace,  the  first  performs  properly  and  satisfactorily  the  duty  de- 
signed for  it.  This  is  seldom,  if  ever,  accomplished  by  the  latter, 
which  as  a  rule  keeps  the  temperature  of  a  house  around  80°  in  moder- 
ate weather,  and  when  the  mercury  gets  well  settled  down  toward  the 
bulb  promptly  follows  suit  and  drops  to  somewhere  between  50°  and 
60"^,  particularly  in  the  morning  when  one's  circulation  is  poorest  and 
the  system  least  fitted  to  withstand  shock  or  exposure. 

With  a  gas  furnace  controlled  by  a  thermostat,  any  desired  heat  may 
be  obtained  and  maintained  every  hour  of  the  day  and  night  through- 
out the  entire  winter. 

Is  neither  health,  comfort,  cleanliness  nor  safety  worth  anything? 
Can  you  not  afford  to  pay  something  for  an  appliance  that  only  re- 
quires the  striking  of  a  match,  the  turning  of  a  button,  and  it  does  the 
rest ;  that  necessitates  no  trips  to  the  cellar,  no  coal  or  ashes  to  be 
handled,  no  shaking  of  grate  bars,  no  coal  dust  or  fine  ash  silted 
throughout  the  house,  injuring  everything  they  touch;  no  discomfort 
or  sickness  caused  by  noxious  coal  furnace  gases  or  improperly  heated 
rooms,  and  no  danger  of  fire  from  overheated  flues?  Do  not  the  bene- 
fits secured  fully  and  completely  offset  the  increased  cost  of  running 
the  gas  furnace? 

There  is  one  serious  impediment  to  the  successful  development  of  the 
use  of  gas  for  purposes  other  than  lighting  which  exists  by  reason  of 
our  own  actions,  in  that  too  many  of  us  preach  what  is  not  practiced. 

How  many  gas  companies  use  their  product  for  power  purposes? 
What  proportion  of  the  executive  officers,  directors  or  stockholders 
have  their  meals  cooked,  laundry  irons,  boilers  or  houses  heated,  by 
means  of  gas?  It  is  another  case  of  ''  Do  as  I  say,  not  as  I  do,"  and 
it  doesn't  pay.  On  the  contrary,  such  course  militates  against  the 
interests  we  are  supposed  to  conserve  and  should  be  amended  promptly. 

When  this  is  achieved,  then  properly  applied  energy  will  expand 
our  business  to  such  an  extent  that  the  amount  now  done  will  seem 
insignificant  by  contrast. 

DISCUSSION. 

The  President — You  have  before  you  for  discussion  this  very  in- 
teresting paper  by  Mr.  Blodget.  I  believe  Mr.  Cowdery  has  some 
facts  and  figures  of  interest  in  this  connection. 

Mr.  E.  G.  Cowderv — I  agree  generally  with  Mr.  Blodget  in  his 
theories  and  conclusions.  The  only  thing  that  I  could  add  to  Mr. 
Blodget's  paper  would  be  perhaps  to  give  you  the  statistics  in  another 
locality  as  compared  with  his,  and  which  will  probably  only  go  to  con- 
firm Mr.  Blodget's  conclusions ;  and  I  may  perhaps  be  able  to  give 
you  a  statement  of  some  uses  to  which  we  found  in  practice  gas  may 
be  put  for  other  than  illuminating  purposes,  more  or  less  successfully. 
Mr.  Blodget  compares  the  day  and  night  consumption,  and  by  such 
expression  means  I  presume  from  6  a.m.  to  6  p.m.  as  the  day  consump- 
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tion  and  the  balance  of  the  24  hours  as  night  consumption.  Such 
hours  apply  to  day  and  night  consumption,  as  I  will  refer  to  them.  It 
has  been  impossible  for  me  to  compare  the  figures  with  those  of  Mr, 
Blodget,  preceding  the  year  1890,  except  in  a  very  indirect  manner. 
The  following  increases  are  noted  however:  The  output  increase  of 
1897  over  1887  was  150  per  cent,  as  against  Mr.  Blodget's  259  per  cent. 
The  output  increase  of  1897  over  1890  was  100  percent.  The  day  out- 
put increase  of  1897  over  1890  was  207  per  cent.  Mr.  Blodget  gives 
it  for  the  10  years,  for  1897  over  1887,  as  621  per  cent.  The  night 
output  increase  for  1897  over  1890  was  50  per  cent.  Mr.  Blodget 
gives  it  for  the  10  years  as  213  per  cent.  The  day  per  cent,  of  total 
output  increase  for  1897  was  45.5  per  cent.  Mr.  Blodget  gives  it  as 
22  per  cent.  The  day  per  cent,  of  total  output  increase  for  1890  was 
30  per  cent.  Mr.  Blodget  gives  it  for  the  year  1887  as  11  per  cent. 
The  summer  day  per  cent,  for  1897  over  1890  was  550  per  cent,  in- 
crease. Mr.  Blodget  gives  it  for  the  10  years  as  1,119  P^'*  cent. 
The  winter  day  per  cent,  of  increase  for  1897  over  1890  was  125 
per  cent.  Mr.  Blodget  gives  it  at  237  per  cent.  This  you  will  notice 
was  against  a  summer  day  per  cent,  of  550.  The  summer  night  per 
cent,  of  increase  in  1897  orer  1890  was  50  per  cent,  while  the  win- 
ter night  increase  for  the  same  time  was  41  per  cent.  The  day  out- 
put for  1897  equaled  the  total  output  of  1890  with  us.  Mr.  Blodget 
gives  the  day  output  of  1897  as  85  per  cent,  of  the  total  of  1887. 
The  day  output  of  1897,  in  excess  of  the  night  output  of  1890,  was 
36  per  cent.  The  day  output  of  1897,  less  than  the  night  output  of 
1887,  with  Mr.  Blodget  is  8.^  per  cent.  It  should  be  noted  that, 
with  us  at  least,  the  statistics  show  the  day  sendout  during  these  years 
has  increased  regularly,  and  in  proportion  with  the  fuel  gas  sales. 
The  sale  ])er  meter  for  1887  was  31,450;  Mr.  Blodget  gives  it  as 
29.000.  i'he  sale  i)er  consumer  for  1897  was  38,000;  while  Mr. 
Blodget  gives  it  as  20,000.  Thinking  possibly  that  Mr.  Bodget  may 
have  made  it  from  the  meter  instead  of  from  the  consumer,  I  will  state 
that  the  sales  per  meter  for  1897  were  23,100  ;  that  the  sales  per  illum- 
inating meter  for  the  same  time  were  22,000;  while  the  sales  per 
fuel  meter  for  the  same  time  were  24.000.  Fifteen  years  ago  and 
upwards,  we  were  not  considering  ways  10  increase  our  daily  output 
in  order  to  equalize  such  output  throughout  24  hours  :  yet  with  us  that 
has  ])cen  the  result.  For  the  year  1897  the  percentage  of  day  out- 
put to  the  total  output  of  each  month  of  the  year  was  as  follows:  Janu- 
ary, 45.6;  February.  42.3;  March.  41.2;  April,  44;  May.  48.4; 
June,  53:  July,  55.7;  August  52;  September.  49:  October,  45.9: 
N()\enil)er.  47.4:  December,  4.S.4.  With  us  the  problem  of  kee])ing 
the  ^Ms  range  in  use  seven  davs  in  the  week,  and  throughout  the  year, 
has  not  arisen.  Among  the  class  of  people  using  gas  the  tendency  is 
to  make  the  range  permanent  and  its  use  for  cooking  exclusive.  At 
jiresent  70  jjer  cent,   of   the    ranges   in  use  are    used   exclusively  and 
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throughout  the  year.  Mr.  Blodget  says  that  50  per  cent,  of  the  gas 
sold  should  be  used  for  cooking ;  that  is,  should  equal  that  sold  for  il- 
luminating and  all  other  fuel  purposes.  I  am  not  quite  so  sure  of  that, 
but  I  am  admitting  that  the  use  of  fuel  should  equal  the  uses  for 
illuminating  purposes.  With  us,  for  the  year  1897,  the  sales  for  fuel 
were  38  per  cent,  of  the  total,  or  41  per  cent,  of  the  total  with  street 
illumination  left  out  of  consideration.  The  sales  for  fuel  with  another 
company  with  which  I  am  connected  were  last  year  47  per  cent,  of 
the  total,  and  the  fuel  end  of  the  business  still  growing  rapidly.  Mr, 
Blodget  presents  some  figures  upon  the  amount  of  gas  used  by 
gas  engines,  and  in  this  connection  I  believe  that  some  reliable  data 
will  be  interesting.  At  the  close  of  1897  we  had  96  gas  engines  in 
use,  26  of  them  imtroduced  during  the  year,  the  latter  averaging  two 
months'  use.  As  these  were  introduced  at  various  periods  throughout 
the  year  it  was  equivalent  to  7 2. engines  in  use  for  the  entire  year. 
The  total  consumption  averaged  18,300  cubic  feet  per  horse  power 
per  annum,  taking  the  number  of  engines  in  use  at  the  close  of  the 
year;  but  taking  the  72  engines  which  were  in  use  throughout  the 
whole  year  the  consumption  would  average  24,300  cubic  feet  per 
horse  power  per  annum,  the  engines  averaging  9-horse  power  in  size. 
For  four  months  of  this  year  we  have  put  in  16  engines  averaging  11.4 
horse  power  each.  We  find  the  gas  engines  in  use  in  machine  shops, 
shoe  factories,  tanneries,  carpet  cleaning  works,  spice  mills,  bakeries, 
grain  elevators,  telephone  stations ;  also  in  use  for  grinding  coffee,  for 
electric  machinery,  swing  bridges,  ice  cream  freezers,  meatchoppers, 
and  for  running  printing  machinery,  sewing  machines,  ventilating  and 
heating  apparatus.  Quite  a  number  of  large  engines  are  in  use  for 
the  latter  purpose.  The  uses  to  which  gas  for  fuel  purposes  may  suc- 
cessfully be  applied  are :  For  heating  enameling  and  japan  ovens  ;  for 
heating  laundry  and  tailor  irons ;  for  brazing ;  for  linotype  machines ;  for 
heating  tools  in  shoe  shops ;  for  soldering  purposes ;  roasting  coffee  ; 
heating  forms  and  blocks  in  hat  factories ;  for  ripening  bananas ;  for 
heating  irons;  for  polishing  leather  in  tanneries;  for  heating  metal 
plates  for  sign  manufactures ;  for  candy  makers ;  for  heating  branding 
irons ;  for  laboratories ;  for  firing  china ;  for  boiling  meats ;  for  heat- 
ing glue.  There  may  be  extensive  uses  found  also  for  fuel  gas  for 
heating  purposes  in  brass  foundries ;  in  machine  shops ;  for  babbitt 
metal  works,  and  for  blacksmith's  forges  for  tool  and  forge  work.  In 
many  of  these  uses  the  consumption  in  our  city  has  grown  to  what  may 
seem  to  some  quite  astonishing  figures.  In  1897  the  amount  used  for 
laundry  and  tailor  irons  was  S^  million  feet ;  for  enameling,  ^^  million 
feet ;  for  soldering  furnaces,  i  J  million  feet ;  for  heating  tools  in  shops, 
2}  million  feet;  for  roasting  coffee  (by  one  consumer  alone),  i|  million 
feet;  for  brazing  purposes,  2  million  feet;  for  heating  forms  in  hat 
factories,  1}  million  feet;  for  linotype  machines,  2 J  million  feet.  We 
have  lately  done  what  I  think  all  of  us  should  do,  put  a  man   out 
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under  salary  among  the  manufacturing  plants  of  the  city  to  devote  hit 
entire  time  and  attention  to  finding  out  new  uses  for  gas  for  fuel  pur- 
poses. There  appears  to  have  been^i  genend  inteirest  created  in  the 
question  as  to  whether  manufactured  gas  would  come  into  use  for 
general  heating  purposes,  and  it  may  not  be  wholly  out  of  place  at  this 
time  to  consider  its  use  for  such  purpose.  We  have  made  several  ex- 
periments in  that  direction  in  the  past  few  years.  Some  were  made 
with  the  copper  reflector  stoves,  some  with  the  Backus  heaters,  and 
once  with  an  indirect  hot  water  system.  Without  going  into  details, 
each  case  gave  a  value  of  30  cents  per  1,000  cubic  feet  as  com- 
pared with  anthracite  coal  at  |6.oo  per  ton.  Each  case  giving 
practically  the  same  results,  some  confidence  in  the  figures  was 
established.  The  past  winter  we  determined  to  make  a  more  eaOen- 
sive  experiment.  A  special  boiler,  constructed  for  the  use  of  gas  as 
fuel,  was  attached  to  a  direct  hot  water  sjfstem  in  an  eight-room 
house,  with  a  capacity  to  be  heated  of  30,000  cubic  feet.  From 
October  15  to  May  15,  seven  months,  which  is  considered  the  heat- 
ing season  in  Milwaukee,  370,000  cubic  feet  of  gas  was  used.  Stated 
diBevently,  2.12  feet  per  hour  of  gas  was  used  for  each  degree  of 
difference  between  inside  and  outside  temperatures,  or  .71  of  x  cubic 
foot  of  gas  per  hour  was  used  for  each  degree  of  difference  between 
outside  and  inside  temperature,  for  each  io«ooo<cubic  feet  of  space 
heated.  This  experiment  was  tried  in  an  isolated  frame  house  of 
modern  construction,  exposed  on  all  sides,  in  the  most  severe  locality 
in  our  city.  It  should  be  stated  that  the  boiler  was  far  from  being 
the  best  constructed  for  the  purpose,  and  that  the  burner  did  not 
admit  of  enough  variation  between  the  maximum  and  minimum  con- 
sumption. This  house  ordinarily  requires  for  heating,  15  tons  of 
anthracite  coal,  which,  at  $6  per  ton,  equalled  I90,  which  is  equi- 
valent to  25  cents  per  1,000  for  gas.  It  is  believed  that  without 
doubt  a  better  boiler  and  better  adapted  burner  would  give  20  per 
cent,  better  results,  which  would  be  equivalent  to  30  cents  per  1,000 
cubic  feet  for  gas.  The  care  of  coal  heating  apparatus  for  seven 
months,  at  $6  per  month  added  to  the  cost  of  the  coal,  would  give 
an  ecjuivalent  value  to  the  gas  of  40  cents  per  1,000  cubic  feet.  In 
addition,  I  would  say  that  the  rules  laid  down  of  .71  of  i  cubic  foot 
of  gas  per  hour  for  each  degree  of  difference  between  the  inside  and 
outside  temperature  is  believed  to  be,  for  this  character  of  house,  a 
very  fair  rule,  as  it  was  shown  throughout  the  entire  season  to  remain 
at  just  about  the  one  figure  for  each  month.  The  .71  is  the  equi- 
valent of  2.12  feet  for  the  30,000  feet  of  space  heated.  The  lowest 
month  in  that  time  was  1.83  feet,  which  was  maintained  in  the  months 
of  April,  May  and  October.  The  highest  month  was  2.21  for  Decem- 
ber and  2.19  for  January.  It  varied  regularly  between  those  figures 
from  October  to  December,  and  from  January  to  May. 

Mr.  Forstall — In  relation  to  the  subject  of  house  heating  by  gas. 
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I  will  say  that  I  made  an  experiment  which  continued  about  two 
years.  I  put  in  a  hot  air  furnace,  heated  by  gas,  in  place  of  a  hot 
air  furnace  heated  by  coal,  right  in  my  own  house,  and  I  find  that 
my  figures  are  practically  the  same  as  those  given  by  Mr.  Cowdery. 
Where  8  gross  tons  of  coal  per  year  had  been  used  to  heat  the  house, 
I  used  176,000  cubic  feet  of  gas,  and  I  think  (although  I  have  no 
€xact  figures  on  that  point)  that  the  house  was  better  heated  by  the 
gas  than  it  was  by  the  coal.  As  Mr.  Blodget  says,  our  cold  weather 
temperature  there  was  the  same  as  the  warm  weather  temperature, 
and  that  is  not  always  true  with  the  use  of  a  coal  furnace.  The  figures 
would  work  out  at  just  about  20,000  cubic  feet  of  gas  per  ton  of  coal. 
But  the  question  there  comes  in  as  to  whether  that  is  a  business  we 
really  wish  to  encourage.  I  am  not  prepared  to  say  that  it  is  or  is 
not.  I  found  during  that  experiment,  in  the  course  of  which  I  took 
the  consumption  of  gas  every  day,  and  the  outside  temperature  every 
day,  and  recorded  it,  that  the  consumption  of  gas  would  jump  1,000 
feet  on  consecutive  days.  One  day  the  heater  would  burn  i  ,000  feet 
of  gas  and  the  next  day  it  would  burn  2,000— depending  upon  change 
in  the  weather — and  not  only  as  to  changes  in  temperature  but  as  to 
the  amount  of  sunshine,  which  of  course  makes  quite  a  difference  in 
heating  a  house.  If  you  have  a  nice,  sunshiny  day,  even  if  it  is  cold, 
it  takes  less  heat  to  keep  the  house  warm  than  it  does  on  a  moderately 
cold  day  which  is  ctoudy,  rainy  and  chilly.  Now  that  extra  consump- 
tion coming  in  just  at  the  time  when  all  the  other  extra  consumption 
comes  in,  seems  to  me  is  going  to  do  away  with  all  the  advantages 
that  we  have  been  trying  to  gain  in  getting  our  load  line  leveled  down 
by  increasing  our  load  factor.  It  is  a  question  in  my  mind  whether 
we  can  afford  to  make  any  great  reduction  from  our  ordinary  price  to 
sell  this  gas  for  heating  purposes,  when  we  take  into  account  the  extra 
investment,  either  in  generating  apparatus  or  in  storage  capacity, 
whichever  way  you  choose  to  put  it,  which  will  be  necessary  to  meet 
these  sudden  changes.  Suppose  that  you  have  1,000  of  these  fur- 
naces in  your  town,  and  each  one  of  them  jumps  in  consumption 
1,000  cubic  feet  of  gas  on  a  given  day,  you  have  to  look  out  for 
1,000,000  cubic  feet  of  gas  as  between  one  day  and  another.  You 
have  to  be  provided  for  it ;  and  the  question  must  be  considered 
pretty  closely  whether  that  extra  investment  could  be  paid  out  of  the 
profit  arising  from  the  extra  sales  of  gas  used  in  that  way  for  heating 
purposes. 

Mr.  Cowdery — I  do  not  think  it  is  desirable  to  work  up  a  use  of 
gas  for  general  heating  purposes  on  account  of  the  extremely  great 
amount  that  will  be  required  in  very  cold  weather.  It  seems  to  me 
that  what  we  want  is  a  combination  furnace,  with  which  we  would  be 
able  to  use  coal  in  the  extremely  cold  weather  and  use  gas  in  the 
milder  weather  of  the  fall  and  spring.  It  is  necessary,  however,  for 
us  first  to  find  out  what  we  are  able  to  do  with  the  gas,  whether  we 


T.trr 


w.xn 
oc  in 


V    ; 


\     - 


v.-r-lSw 


1--  --1 :  :-j     :  ~  :  znx  i-i.  rK 


-z  t-    -  --It  :  -  rT.rs  3:c 


F  t 


.  V  ?  >  r  :•: 


r-T  tie  ra:l- 

A  car 

.  cost 

03K    5700: 
CAT    SlOO. 


■:  ::  lit  wt" 

I   Z  1  TV:   Z. '  -  •  "t ! 


-  _—  _    ---*.- 


-  It  1 


car. 


Tbe  road  bed 

1  :  n  w^sb  wtcG  paved 
::  rrirks  is  5^.  xnclad- 
z*  "•  rr  Q  horse  pover 
•f  z  iZ'i  :wv>  ck»ed  cars : 
:«:-.i  :*  froi  the  annoal 

*t:  n/.M-iT  in  Germany. 

z  5al>:r;   ••trailer''  car 


395 

attached,  made  a  round  trip  of  17  miles,  carrying  18  persons,  at  an 
average  speed  of  13J  miles  per  hour.  The  gas  used  was  347.7  cubic 
feet  for  the  round  trip.  The  superintendent  of  a  gas  motor  street 
railway  gave  roe  the  details  of  operation  of  his  line,  and  it  is  seen  that 
a  certain  car  ran  5,625  miles  using  25.5  cubi^eet  per  mile  run.  The 
engine  was  a  lo-horse  power.  The  motor  car  subject  to  trial  test 
weighed  17,820  pounds,  and  reached  a  speed  of  15  miles  per  hour. 
It  carried  enough  water  and  gas  to  enable  it  to  make  a  25  mile  run. 
The  most  favored  method  with  gas  motor  experts  is  to  build  the  motor 
part  independent,  and  with  it  hauling  the  passenger  cars  as  trailers. 
Fine  cars  are  now  built  and  running,  with  motor  on  cars,  each  car 
carrying  40  persons,  seated ;  but  the  trailer  car  is  more  favored  by 
the  builders.  The  gas  motor  car  is  recommended  for  ease  to  get  at 
for  inspection  and  repairs  to  machinery.  There  is  also  a  saving  in 
running  expenses.  If  used  for  switching  purposes  as  a  regular  loco- 
motive, only  one  man  is  required  in  attendance  on  the  engine.  It 
does  away  with  smoke  and  dangerous  sparks,  which  are  objectionable 
where  trains  must  be  hauled  in  city  streets,  through  tunnels  or  through 
fields.  In  the  cases  of  two  well  known  roads,  one  operated  by  elec- 
tricity and  the  other  by  gas  motor  cars,  the  expenses  of  the  gas  road 
are  less  than  one-half  those  of  the  electric  operated  road,  for  the  same 
items  of  operation.  I  think  that  the  figures' I  have  given  are  worthy 
your  consideration.  I  am  not  interested  in  the  matter  one  way  or 
another.  I  saw  the  road  in  operation  over  there,  got  these  data  and 
brought  them  home  with  me.  If  any  of  you  want  any  further  informa- 
tion I  shall  be  glad  to  give  it  to  you. 

Mr.  Lynn — Regarding  those  gas  engines  in  the  vicinity  of  Brooklyn 
which  are  used  to  drive  dynamos,  I  would  like  to  ask  Mr.  Blodget  the 
size  of  those  engines. 

Mr.  Blodget — Those  that  I  have  knowledge  of  are  from  20  to  50- 
horse-power. 

Mr.  Lynn — Do  they  experience  any  difficulty  with  a  50-horse- 
power  gas  engine? 

Mr.  Blodget — I  have  not  heard  of  any. 

Mr.  Lynn — I  asked  that  question  because  I  know  of  one  50-horse 
power  gas  engine  used  for  a  like  purpose  that  in  starting  it  off  it  was 
almost  necessary  to  get  half  the  town  there  to  assist. 

Mr.  Blodget — I  have  heard  of  such  cases. 

Mr.  T.  D.  Miller — One  use  for  gas  which  has  not  been  mentioned 
is  the  making  and  keeping  hot  of  *'  hot  tamales,"  "  chili  con  carne," 
etc. ,  which  is  quite  an  item  in  some  southern  places.  It  is  quite  a 
gratification  to  me,  after  having  traveled  1,800  miles,  to  find  that  the 
average  sales  per  meter  in  some  of  the  large  northern  cities  is  not 
quite  equal  to  what  it  is  in  our  village  of  Dallas,  Texas,  in  the  south, 
where  our  sales  for  gas  for  1892  averaged  33,000  feet  per  meter;  for 
1897  they  were  22,000  feet  per  meter.     The  number  of  meters  had 


incKued  of  course.  I  do  nut  regard  the  day  sendout  as  a  fairshoir*- 
ing  of  whiil  you  are  doing  in  the  fuel  business.  Our  day  sendout  in 
the  aggregate  is  over  40  per  cent,  of  the  total.  Theic  have  been 
dayi,  of  course,  in  which  that  would  vary  very  much.  If  the  day 
happens  to  be  unusually  cloudy,  or  is  a  very  dark,  cloudy  and  rainy 
day,  the  lendout  for  the  day  will  often  be  much  greater  than  the 
sendout  for  the  night.  In  order  to  anticipate  possible  objections  of 
conioDien  at  the  end  of  the  month,  as  to  the  size  of  their  bills,  we 
have  lor  the  past  six  years  kept  an  exact  record  of  the  maximum  and 
minimum  temperature  of  the  atmosphere,  and  of  the  conditions  of  the 
weather,  for  every  hour  in  the  24.  That  is  recorded  and  reported  to  the 
office  attheendof  each  month.  If  a  complaint  comes  in,  as  there  did 
last  Docember — which  was  an  unusually  bad  month,  in  fact,  the  worst 
December  in  six  years,  and  the  consumers  were  all  kicking  about  the 
size  of  their  bills — the  cashier  at  the  window  has  the  record  before 
him.  One  consumer  made  a  strong  kick  to  the  cashier,  and  the 
latter  said ;  "  Well,  December  was  an  unusually  bad  month  this  year, 
the  worst  we  have  had  for  many  years."  The  consumer  replied: 
"  No,  it  Was  not."  The  cashier  said  :  "  I  know  what  1  am  talking 
about;  here  is  the  record.  This  is  the  correct  record  for  every  hour 
in  the  34.  Now,  if  your  memory  is  any  better  than  this  record 
made  at  the  time,  I  will  admit  you  have  the  best  ol  the  argument :  if 
not,  you  must  yield."  Now,  with  regard  to  the  use  of  the  gas  en- 
gine, I  may  say  that  possibly  our  conditions  are  very  peculiar,  but  at 
one  time  we  had  <(uite  a  large  number  o(  engines  in  the  town  :  they 
were  of  the  old  slide-valve  kind,  and  many  of  them  did  not  have  the 
changeable  or  duplicate  seats  and  valve.  These  engines  were  the 
cause  of  quite  a  great  deal  of  trouble.  When  I  got  there  I  found 
two  or  three  old  engines  stored  in  a  warehouse,  which  had  been  taken 
in  because  the  owners  (ailed,  and  the  consumer  turned  over  the  en- 
gine for  what  il  was  worth.  We  have  never  offered  a  flat  rate  as  the 
electric  light  companies  give  on  their  motors  Those  who  buy  new 
gas  engines  are  very  much  ])leased  with  the  service.  In  one  case  a. 
party  wanted  a  new  engine,  and  we  offered  to  take  back  the  old  en- 
gine in  part  payment,  but  the  electric  people  came  in  and  offered  an 
electric  motor  at  about  the  same  net  cost  as  a  new  gas  engine,  but 
made  a  flat  rate  for  the  motor,  and  the  purchaser  told  me  in  confi- 
dence that  the  reason  he  took  the  electric  motor  was  because  he 
would  not  have  to  pay  anything  for  the  exlra  hours  that  he  ran,  and 
that  half  !he  time  he  used  it  until  midnight, 

Mr.  Cowoery — I  think  il  should  not  be  overlooked  that  there  is  a 
new  competitor  in  the  field  with  the  gas  engine  (probably  not  new 
altogether,  but  new  in  one  sense,  and  to  which  we  will  have  to  pay 
more  attention)  and  that  is  the  gasoline  engine.  Even  with  the  very 
low  price  for  gas  in  our  city,  we  find  some  competition  from  the  gaso- 
line engine.     It  is  said,  and  I  believe  truly,  that  the  gasoline  engine 
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can  be  run  at  the  equivalent  of  50  cents  per  1,000  feet  for  gas.  Of 
course  we  all  understand  that  there  is  a  little  more  risk  with  the 
gasoline  engine,  and  in  some  cases  more  insurance  is  required  where 
the  gasoline  engine  is  used ;  but  perhaps  there  are  not  many  who  will 
not  pay  something  additional  for  the  sake  of  getting  rid  of  this  risk. 
On  motion  of  Mr.  Doty,  the  thanks  of  the  Association  were  voted 
to  Mr.  Blodget  for  his  paper. 

The  President  introduced  Mr.  Charles  H.  Raynor,  of  Adrian, 
Mich. ,  who  read  the  following  paper  on 

THE  PREPAYMENT  METER. 

Mr.  President  and  Gentlemen  of  the  Western  Gas  Association : 
When  called  upon  to  present  a  paper  before  this  Association,  I  do  not 
think  I  fully  realized  what  I  had  undertaken  to  do,  or  I  should  have 
left  the  subject  to  other  and  more  competent  hands ;  but,  as  I  am  in 
for  it,  I  will  endeavor  to  bring  to  you  some  facts,  figures  and  sug- 
gestions that  have  come  to  me  through  the  courtesy  and  kindness  of 
the  many  friends  of  our  Association,  whom  I  have*  taken  the  liberty 
to  call  upon  for  assistance,  and  who  have  most  generously  responded. 

I  will  not  say  anything  of  the  development  or  mechanical  construc- 
tion of  the  prepayment,  automatic  or  coin  meter  (whichever  you 
choose  to  call  it),  but  rather  speak  of  it  as  a  means  to  an  end,  when 
placed  in  the  hands  of  an  enterprising  gas  man  who  is  after  business. 

Our  gas  journals  have  given  us  much  valuable  information  in  re- 
gard to  its  introduction,  more  especially  in  Europe.  I  shall  limit 
my  paper  more  particularly  to  the  experiences  of  several  companies 
scattered  over  the  length  and  breadth  of  our  States,  and  mostly  out- 
side of  our  Association  ;  some  in  cities  using  a  large  number  of 
meters,  and  some  in  small  towns  with  only  a  few. 

Having  obtained  information  that  these  companies  were  using  pre- 
payment meters,  I  addressed  a  letter  to  them  containing  the  follow- 
ing questions : 

1.  Number  of  meters  in  use? 

2.  For  what  class  of  customers  (more  especially)  do  you  use  them? 

3.  Have  you  obtained  satisfactory  results? 

4.  Have  you  anything  in  particular  to  suggest? 

To  the  first  question,  "How  many  prepayment  meters  in  use?" 
I  have  answers  representing  a  total  of  about  45,000  meters,  ranging 
from  30  to  30,000,  divided  among  15  companies. 

To  the  second  question,  "  For  what  class  of  consumers  (more  espe- 
cially) do  you  use  them?"  I  here  quote  many  of  the  answers  as  re- 
ceived. 

'*  Newly  solicited  consumers,  saloons,  and  perjsons  we  would  or 
could  not  trust." 

"Tenement  blocks,  barber  shops,  tailor  shops,  and  dead-beat 
fellows  generally." 


"  For  customere  of  limiled  means,  occupanis  of  apartments,  tene- 
ment* or  parts  of  houses,  to  whom  payment  of  a  deposit  would  be 
bafdeniomc.'" 

"Tbme  who  could  not  pay  a  month's  bill  in  a  lump.  To  extend 
the  nse  of  gas  among  the  poorer  class." 

"Almost  entirely  to  those  we  could  not  reach  in  any  other  way." 

"Almost  entirely  new  business." 

"  Wherever  they  will  take  one;  slow  pay  or  dissatisfied  cnstoroers." 

"To cater  to  the  poorer  and  irresponsible  parties,  and  to  reduce 
the  cottof  handling  the  business." 

"  To  increase  stove  business  ;  to  help  those  who  could  not  pay, 
SUd  to  force  those  who  would  not  pay." 

To  the  third  question  there  has  been  but  one,  unanimous  answer — 
that  lesnlts  have  been  most  satisfactory. 

To  the  fourth  (]uestion,  as  to  what  suggestions  they  would  offer.  1 
believe  my  correspondents  have  fully  covered  the  ground  in  offering 
the  folloiring : 

"The  increase  of  electric  lighting  makes  necessary  the  gas  man's 
finding  wider  fuel  market  for  his  gas.  The  present  oil  consumer, 
even  if  induced  to  burn  gas  instead  of  oil  illumination,  will  not 
average  It)  ore  than  5i-5o  per  month;  he  will  be  more  readily  ob- 
tained OS  a  gas  consumer  by  the  prepayment  meter  than  by  the  ordi- 
oary  meter,  and  experience  already  shows  that  be  will  burn  more 
than  as  much  again  with  the  prepayment  meter,  using  gas  for  fuel." 

"  The  American  gas  man,  up-to-date,  has  been  selling  his  product 
to  those  who  lived  comfortably  and  oluimes  in  luxury.  The  great 
multitude  he  has  not  had  as  consumers.  The  ferry  company,  the 
street  railway  company,  the  r-cent  daily  newspaper  publishing  com- 
pany, have  had  the  multitude  as  daily  customers,  because  they  took 
the  people's  money  in  small  daily  payments.  The  gas  man  has  not 
had  the  multitude,  because  he  did  not  deal  with  them  in  the  same 
manner.  With  the  prepayment  meter  he  puts  himself  on  the  same 
basis.  He  has  been  about  the  only  manufacturer  who  practically  re- 
fused to  take  the  customers'  money  before  delivering  the  goods. 
With  the  prepayment  meter  he  changes  his  attitude." 

"  Many  possible  gas  consumers  buy  coal  at  the  comer  grocery, 
paying  exorbitant  prices  per  ton  ;  whereas,  with  the  prepayment 
meter,  we  could  sell  these  same  people  gas  for  fuel  and  be  philan- 
thropists in  the  money  saved  the  consumer." 

"  Many  a  possible  consumer  is  lost  because  of  the  fear  of  the  gas 
bill.     With  the  prepayment  meter  this  fear  cannot  exist." 

Another  writer  says: 

"  I  know  of  no  better  way  to  increase  the  consumption  of  gas  than 
by  ihe  judicious  use  of  the  prepayment  meter." 

And  another  says: 

"  I  always  prefer  to  set  a  prepayment  meter  wherever  the  customer 
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will  have  one.  We  urge  them  upon  all  slow-paying  customers,  and 
insist  upon  the  prepayment  meter  if  very  slow  pay ;  recommend  them 
wherever  a  customer  is  dissatisfied." 

Mr.  McGregor,  in  his  paper,  '*  Winning  Ways  of  Gas,"  read  be- 
fore the  New  England  Association,  in  February,  and  published  in  the 
American  Gas  Light  Journal^  March  14,  1898,  says: 

**  If  I  have  any  inclination  to  be  enthusiastic  over  any  one  special 
feature,  it  is  the  '  prepayment  meter,'  for  it  does  indeed  fill  a  long- 
felt  want.  How  often  have  we  all  regretted  the  necessity,  imperative 
as  it  has  been,  for  demanding  a  deposit  from  strangers,  the  indigent, 
the  irresponsible,  or  the  unreliable.  We  have  often  felt  like  taking 
chances,  yet  prudence  forbade.  Now,  however,  we  light  for  all. 
Whoever  will  may  burn  gas,  by  the  insertion  in  the  meter  of  the 
necessary  coin.  I  am  delighted  to  cater  to  this  class  of  people. 
Heretofore  they  have  endured  the  insufficient  oil  with  all  its  dan- 
gers, odors  and  drawbacks.  It  is  certainly  a  higher  education  for 
them,  and  will  tend  to  develop  a  demand  for  other  improvements. 
In  January,  1897,  we  placed  our  first  prepayment  meter,  and  have  at 
present  in  use  575.  Ninety-six  of  these  were  for  parties  who  form- 
erly gave  us  trouble  in  collection  of  their  bills,  but  now,  to  the  entire 
satisfaction  of  all  concerned,  we  are  saved  this  expense  and  annoy- 
ance. I  may  further  state  that  we  receive  1 1.50  per  1,000  for  gas 
through  the  prepayment  meter,  while  from  the  regular  meter  we  get 
$1.35  to  $1.40  per  1,000.  The  extra  10  or  15  cents  per  1,000  goes 
to  reduce  the  cost  of  the  more  expensive  prepayment  meter." 

In  England  the  companies  have  gone  quite  extensively  into  the 
business  of  equipping  houses  with  piping,  gas  fixtures  and  fuel  appli- 
ances, and  have  found  that  the  outlay  has  been  profitable  in  the  in- 
creased use  of  gas. 

One  very  noticeable  effect  in  London  has  been  the  increase  of  the 
Sunday  consumption.  It  is  on  that  day  that  the  average  workingman 
has  his  best  dinner,  and  so  many  of  that  class  are  now  using  the  pre- 
payment meter  that  the  gas  output  for  Sunday  has  come  up  to  almost 
an  average  with  the  other  days  of  the  week.  The  large  number  of  the 
meters  now  being  used  by  workingmen  makes  gas  almost  a  necessity 
to  all  of  the  same  class,  who  find  it  economical,  in  that  it  can  be  pur- 
chased the  same  as  other  commodities  are  purchased  (that  is,  so 
much  at  a  time  and  as  required),  which  is  a  special  feature  of  value 
to  a  class  of  people  not  now  reached  in  this  country  by  the  ordinary 
methods  of  gas  companies. 

There  are  a  number  of  places  where  these  meters  have  been  largely 
and  successfully  introduced  in  this  country,  as  in  New  York  City  and 
Brooklyn,  especially  New  York  City.  Now  the  owners  of  tenement 
houses  will  go  to  the  expense  of  arranging  their  houses  so  that  the 
prepayment  meters  can  be  used,  thereby  presenting  an  additional  ad- 
vantage in  their  flats  over  the  old-style  flats.  And  some  of  the  owners 


actually  go  to  the  gas  companies  lo  obtain  information  on  the  subject. 
Whta  the  gat  buMncss  reaches  that  stage,  nhen  landlords  have  to  at- 
nnge  tor  thete  meters  to  secure  good  tenants,  it  certainly  occujiies  a 
much  better  position  than  formerly. 

Another  great  advantage  o(  the  prepayment  meter  is  that  the  gas 
company,  in  advertising  and  pushing  it,  effectively  refutes  the  idea 
that  gat  it  a  ba<^k  number. 

Another  ia  that,  uwing  to  the  tendency  of  large  hotels,  office  build- 
illgt>  and  other  insiilulions  to  put  in  electric  plants,  gas  companies 
are  loaing  tome  ol  their  largest  customers,  and  the  only  direction  in 
which  to  make  up  this  loss  is  to  find  new  consumers  who  will  use  gas 
for  both  light  aiid  fuel.  The  prepayment  meter  permits  obtaining 
then  cuttomeri^  among  a  large  class  not  now  supplied,  and  who 
cannot  be  reached  by  any  other  means. 

The  prepayment  meters  have  now  been  in  use  a  sufRcient  length  of 
'  time  to  demonnrntc  Ihcir  efficiency,  so  that  gas  companies  are  no 
longer  making  ei^periinents  in  purchasing  them.  Perhaps  some  of 
the  companiea  who  lirsl  introduced  them  may  have  had  some  trouble, 
but  that  waa  limply  in  the  uiechanism,  and  has  been  remedied,  and 
it  now  a  thing  di  the  iiaitt. 

Aa  to  the  pri<  <.'  oi  the  prepayment  meters,  almost  the  only  ansn-ers 
I  have  heard)  liicik  of  that  as  being  too  high  were,  one  party  who 
wai  thinkiug  of  introducing  them,  and  one  other  who,  having  had  a 
meter  in  his  office  (or  a  year,  was  in  doubt  as  to  whether  it  was  worth 
while  to  try  to  ii?ic  them.  Now,  this  latter  gentleman  you  all  know 
to  be  an  energetic,  jirogrcssive  gas  man,  hut  1  do  not  think  he  looked 
at  the  matter  in  just  the  right  way — possibly  from  only  one  point  of 

One  other  complaint  was  that  the  cash  box  was  too  small,  at  least 
in  one  instance,  where  a  ao-light  meter  required  collection  at  least 
once  in  lo  days. 

Among  the  many  complimentary  expressions  used  by  my  corre- 
spondents are  the  following: 

"  I  will  use  no  other  in  the  future," 
"  I  have  750  in  use :  expect  to  set  750  this  year." 
"  .\verage  consumption  small,  bat  al!  clear  gain," 
Some   have  expressed   a  desire  to  hear  fully  discussed  the  best 
methods  to  take  care  of  the  money  from  these  meters,  and  of  keep- 
ing the  accounts. 

I  have  tried  to  make  this  paper  as  concise  as  possible,  yet  to  have 
said  sufficient  to  bring  out  a  good  discussion,  that  we  may  hear  what 
is  to  be  said  in  the  negative  as  well  as  the  affirmative;  not  so  much 
for  the  information  of  those  of  us  who  have  had  the  experience,  but 
because  there  are  many  among  us  who  are  as  yet  in  doubt. 

Mr.  President  and  Gentlemen,  I  thank  you  for  your  kind  con- 
sideration and  patience  in  listening  to  these  rambling  remarks,  and  I 
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assure  you  that,  if  I  may  have  scattered  a  seed  that  will  bear  fruit  in 
the  future,  I  shall  feel  most  amply  repaid  for  the  effort. 

DISCUSSION. 

Vice-President  Thompson  (in  the  Chair) — This  most  interesting 
paper  by  Mr.  Raynor  is  on  a  subject  which,  from  the  tenor  of  his  cor- 
respondence, seems  to  have  met  with  but  one  feeling  from  everyone 
who  has  used  prepayment  meters.  Happening  to  know  that  Mr. 
Raynor  has  met  with  some  very  interesting  and  amusing  experiences 
in  the  use  of  the  prepayment  meter,  I  hope  he  will  narrate  them.  I 
hope  there  will  be  a  full  and  free  discussion  on  the  paper  he  has  read. 

Mr.  T.  D.  Miller — As  I  want  to  learn  more  about  the  prepayment 
meter  I  will  start  the  discussion.  Regarding  the  charge  for  gas 
through  a  prepayment  meter,  I  may  say  I  do  not  believe  I  could  put 
in  a  single  prepayment  meter  if  customers  were  required  to  pay  a 
higher  rate  than  they  do  for  gas  from  a  "  black  '*  meter.  The  con- 
sumers want  to  know  if  they  have  to  pay  any  more  for  the  gas.  I 
reply,  *'  No,  the  same  rate  ;  and  you  get  the  discount  when  you  pay.*^ 
I  expect  to  get  pay  for  the  extra  cost  of  that  meter  in  the  number  of 
bills  which  I  will  not  lose.  I  will  not  lose  anything  with  the  prepay- 
ment meter ;  with  the  regular  meter  I  had  many  outstanding  bills. 
A  thought  occurs  to  me  as  to  a  use  to  which  the  prepayment  meter 
may  be  put.  Suppose  a  gas  company  has  a  gas  meter  in  every  room 
at  a  hotel.  If  a  guest  wanted  a  fire  in  his  room  he  could  drop  a 
quarter  in  the  slot  and  have  his  fire ;  whereas,  as  it  now  is,  he  must 
pay  50  cents  for  it,  and  have  the  fire  kindled,  meanwhile  having  to 
wait  for  the  kindling  and  coal  to  be  brought.  In  many  hotels  I 
believe  the  gas  companies  could  afford  to  put  prepayment  meters  and 
gas  heaters  in  every  room.  This,  of  course,  is  merely  a  suggestion. 
We  had  one  consumer  who  came  up  very  promptly  before  the  loth 
of  the  month  with  his  check,  but  it  required  six  or  eight  visits  to  the 
bank  before  we  could  collect  the  chedk.  I  have  had  the  teller  of  the 
bank  hold  the  money  until  he  got  on  hand  enough  to  pay  the  check, 
then  he  would  telephone  me  and  I  would  get  the  money ;  but  such  is 
not  the  case  now,  for  he  has  a  30-Iight  slot  meter,  and  the  box  is 
**  robbed"  every  10  days.  A  great  deal  less  shoe  leather  is  used 
now  than  there  was  when  collecting  the  money  under  the  former  plan. 
As  to  keeping  an  account  of  the  collections  from  prepayment  meters, 
I  have  a  system  therefor,  and  to  learn  if  I  can  improve  it  let  me  state 
it  to  you.  The  collector  is  sent  out  carrying  sacks  numbered  for  each 
meter,  the  collection  is  made,  and  the  sacks  are  returned  to  the  office, 
where  they  are  opened  and  the  money  counted,  the  amount  collected 
being  put  down  in  a  column  which  we  use  ordinarily  for  entering  up 
the  day  that  bills  are  paid.  The  amount  of  money  due  is  then 
deducted  from  the  amount  collected,  and  the  excess  is  carried  over 
into  the  next  month's  column,  the  surplus  cash  on  hand  being  credited 
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r  cash  on  slol  melers.  That 
from  fio  to  t6o  per  month.  In  October  last  ire 
the  slot  meters,  and  now  have  in  use  abom  200.  It 
hu  taken  oe&rly  all  the  surplus  money  n-e  had  to  buy  melers.  Id 
making  thete  collections  we  have  small  canvas  sacks,  and  the  man 
■tartl  out  on  &  route,  with  the  sacks  arranged  accordingly.  He  puts 
theie  Mck(  in  a  smalt  valise,  goes  to  the  house,  takes  the  sack  out. 
MM  that  he  has  the  correct  number  to  correspond  niih  the  tneler. 
COUeCtI  the  money  and  [luts  it  in  another  hand  bag.  We  started  in 
bjr  counting  the  money  ri);ht  there.  I  thought  at  first  that  was  a  bad 
thing,  and  am  now  aalisfied  it  was,  because  (he  consumer  will  stand 
by  and  lee  how  much  money  is  taken  out.  If  you  get  too  much  the 
man  knowi  it.  \Vc  had  a  man  who  put  in  a  gas  meter  a  few  years 
ago,  and  put  u|>  St5  deposit;  at  the  end  of  the  month  his  bill  was 
tt4i  he  never  in  Ihe  world  would  have  paid  Ihe  bill  if  we  had  not 
had  the  depoxit.  He  got  his  $1  back  and  had  the  meter  taken  out. 
Then  we  put  in  a  slot  racier  for  him — il  was  when  the  tin  box  first 
if  of  the  month  the  box  was  full  of  coin.  We 
,  .  low.  and  are  gelling  ^30  or  S35  from    him 

each  month,  and  he  is  perfectly  satisfied.      He  knows  that  he  is  put- 
ting in  more  th;in  $15,  but  he  doesn't  know  just  how  much. 

Mr.  BirrTERWoRTH — Practically  our  experience  with  prepayment 
meters  in  Collimbuii  has  been  confined  lo  the  last  six  months.  We 
Uie  them  for  the  purpose  of  securing  new  consumers.  Previously  we 
had  out  but  very  few  for  onlinary  use  ;  but  last  autumn  we  Ihotight 
it  we  could  not  get  a  few  more  consumers.  First,  I 
he  houses  in  the  city  not  using  our  gas,  on  our  present 
;  and,  by  the  way,  it  might  be  interesting  for  you  to 
ny  I  found.  Of  course  we  counted  every  house,  big 
e  have  a  population  of  about  no, 000,  and  had  already 
8,000  meters  in  use.  I  found  6,000  houses  on  our  present 
which  were  without  meters.  I  was  rather  surprised  to  find 
there  were  so  many.  I  divided  the  city  into  districts  and  put  a 
solicitor  in  charge  of  each  district  soliciting  new  consumers  on  our 
present  lines  of  mains  only.  1  lo!d  them  if  Ihey  could  not  in  any 
other  way  induce  them  lo  become  consumers,  to  offer  them  prepay- 
ment meters.  With  us  that  was  the  last  resort.  We  used  every  other 
argument  we  could  before  suggesting  the  prepayment  meter.  In  this 
way  we  secured  about  600  new  consumers  in  a  couple  of  months,  but 
most  of  them  were  obtained  only  by  offering  to  put  in  prepayment 
meters,  without  expense  to  them,  without  making  any  extra  charge 
for  ihe  gas.  As  the  meters  cost  them  nothing  they  were  willing  to 
put  them  in.  About  16  of  those  prepayment  meters  were  never  used 
at  all ;  we  never  found  any  money  in  the  boxes.  After  waiting  two 
or  three  months  we  took  those  out.  During  ihe  six  months  we  have 
probably  removed  and  placed  in  other  positions  about  one-third  of 
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these  meters.  The  increase  of  consumption  which  we  have  gained 
in  this  way  is  rather  disappointing.  Leaving  out  a  few  meters,  which 
used  exceptionally  large  quantities  of  gas,  the  average  has  been  about 
600  feet  per  month.  I  do  not  feel  that  our  experiment  in  the  use  of 
prepayment  meters  has  been  eminently  successful  in  the  way  of  get- 
ting new  business ;  but  I  do  think  that  we  can  continue  to  good 
advantage  the  450  prepayment  meters  that  we  have,  and  perhaps  add 
to  their  number. 

The  Chairman — Mr.  Dole  has  had  some  experience  in  the  intro- 
duction of  prepayment  meters  and  we  shall  be  glad  to  hear  from  him. 

Mr.  Dole — 1  do  not  know  I  have  anything  to  add  to  that  which 
has  been  already  said.  Had  I  known  that  I  would  be  called  upon  I 
would  have  brought  with  me  some  data.  We  have  quite  a  number  of 
prepayment  meters  in  use,  and  are  very  well  satisfied  with  the  result 
obtained.  I  think  that,  barring  one  or  two  using  an  excessively 
large  amount  of  gas,  they  will  average  a  consumption  pretty  close  to 
1,000  feet  per  month.  I  struck  an  average  sometime  ago  that  figured 
more  than  900  feet,  and  I  think  that  average  has  increased  in  the  last 
three  months.  We  have  had  very  good  success  in  putting  them  in 
for  people  who  had  been  a  constant  source  of  annoyance  to  us.  I 
quite  agree  with  Mr.  Miller  in  his  suggestion,  that  the  prepayment 
meter  enables  us  to  save  so  much  in  our  collection,  or  rather  to  save 
so  much  of  what  was  formerly  lost,  that  the  extra  cost  of  the  meter 
does  not  figure  at  all  in  our  calculations.  We  do  not  think  that  the 
extra  $2  added  to  the  cost  of  the  meter  amounts  to  anything  in  pro- 
portion to  the  saving  there  has  been  to  us  in  the  account.  It  has 
more  than  paid  for  itself  in  that  way.  I  feel  I  can  safely  make  those 
two  statements  to  you. 

Mr.  Runner — The  Secretary  requested  me  .to  give  my  experience 
with  prepayment  meters.  We  have  had  some  in  use  for  several  years. 
I  have  no  criticism  to  offer  to  the  paper,  for  it  is  all  right  in  the  line 
of  my  own  experience.  We  began  the  use  of  prepayment  meters  by 
putting  them  in  the  houses  of  those  who  always  told  the  collector  to 
*' Call  to-morrow ; "  and  to-morrow  would  tell  him  to  *'Come  next 
week.'*  We  then  added  the  other  class,  who  also  found  fault  with 
the  amount  of  their  bills.  From  the  first  we  have  put  them  in  for  the 
itinerant — the  man  who  is  here  to  day  and  to-morrow  goes  some- 
where else,  who  lives  between  the  rising  and  setting  sun,  and  as  our 
money  is  in  the  box  next  morning  we  go  for  it.  We  always  use  it  as 
a  last  argument  in  pushing  the  sale  of  gas  stoves.  As  one  gentleman 
said,  in  canvassing  for  the  use  of  gas,  it  is  the  last  argument  that  gets 
the  consumer,  and  I  have  used  that  argument  in  selling  gas  stoves. 
We  sold  130  stoves  during  the  months  of  March  and  April ;  and  the 
prepayment  meters  help  us  to  get  new  consumers  on  the  gas  stoves. 
We  have  found  that  the  increased  consumption  of  gas  more  than  pays 
the  extra  cost  of  the  meter.     We  have  yet  to  find  the  first  consumer 
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petitors, and  they  make  a  flat  rate — in  (act  they  make  any  rate  to  gel 
tt  consumer ;  but  if  we  have  in  a  prepayment  meter  we  have  our  cus- 
tomer; they  cannot  touch  him,  for  he  feels  entirely  satisfied.  1  do 
not  quite  agree  with  the  author  of  the  paper  as  to  the  price  of  the 
It  does  seem   to  me  that  the  price  is  exceedingly  high  in 
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comparison  with  the  standard  n 
to  the  average  price  of  meters  usei 
ail  expensive  luxury;  but  if  we  ca 
consider  it  a  good  investment,  bee; 
put  it  in  (or  people  who  are  slow 
and  in  that  way  we  are  able  to  hold  0 

The  Chairman— 1  would  like  10  1 
points.  Has  any  member  experienced  the  loss  of  money  by  the  pil- 
fering of  the  money  boxes  before  the  arrival  of  the  company's  col- 
lector;  and  is  it  customary  to  set  the  coin  mechanism  at  the  same 
price  for  gas  as  charged  to  other  consumers,  and  trust  to  the  saving 
in  bad  debts  to  pay  the  increased  cost  of  the  meter,  or  is  an  increased 
price  charged? 

Mr.  a.  C.  Humphreys — I  can  give  a  partial  answer  to  the  first 
question.  I  know  one  district  in  New  York  city  where  they  set  pre- 
payment meters  for  use  in  tenement  houses,  and  the  meters  unfortun- 
ately had  to  be  set  out  in  the  hallway,  owing  to  the  manner  in  which 
the  houses  were  piped.  This  was  almost  invariably  the  case  at  first. 
It  went  along  quite  smoothly  for  a  while  until  some  hoodlum  caught 
at  the  idea  of  breakingopen  the  box  and  collecting  all  the  chaoge, 
and  then  it  became  a  regular  epidemic.  The  last  I  heard  about  it 
they  proposed  to  abandon  the  use  of  those  meters  for  that  particular 
business,  unless  they  could  induce  the  landlords  to  repipe  the  houses 
in  such  a  way  that  the  meters  could  be  set  inside  of  the  apartments. 
They  considered  it  a  very  serious  matter  and  did  not  see  how  they 
could  overcome  the  trouble  otherwise.  The  coin  box  was  of  cast 
iron. 

Mr.  T.  D.  Miller — We  have  never  had  the  boxes  pilfered,  but  we 
have  sometimes  found  in  the  boxes  quarters  with  strings  tied  to  them, 
and  several  times  we  have  gotten  out  Mexican  quarters  that  had 
slipped  through.  One  old  German  resident  said,  "I  will  always  put 
in  new  quarters,  it  makes  more  gas  come  every  time."     (Laughter.) 

Mr.  Dole — I  would  like  to  reply  to  the  two  questions.  First,  as 
to  money  being  stolen.  We  had  two  cases  where  we  thought  the 
money  was  stolen,  but  in  those  instances  we  were  not  very  much  sor- 
prised.  I  think  there  would  be  very  little  trouble  from  pilfering  it 
the  meters,  instead  of  being  put  in  the  cellars  or  out-of-the-way 
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places,  were  located  in  a  good  place  in  the  building.  As  to  advanc- 
ing the  price  of  gas  sold  through  prepayment  meters  beyond  the 
regular  price,  I  will  say  that  we  have  meters  set  both  ways  in  our 
town.  We  have  some  set  at  an  advance  of  quite  a  percentage,  and 
have  some  that  will  net  the  regular  price  of  gas.  My  judgment  is 
that  hereafter  we  will  as  a  rule  set  the  meters  at  the  regular  price. 
We  think  the  prepayment  meter  increases  the  safety  and  the  assur- 
ance of  getting  our  money,  and  will  warrant  us  in  an  extra  outlay  for 
the  meter.  One  more  thing  that  occurs  to  me,  is  this:  Sometimes 
we  have  a  case  where  a  party  wants  to  pay  for  his  supplies  on  the 
installment  plan.  We  set  the  price  at  $2  per  1,000  for  the  gas,  and 
the  excess  of  payment  is  applied  on  their  account.  In  that  way  we 
are  introducing  gas  without  any  difficulty.  I  suggest  that  as  a  means 
of  increasing  the  consumption  in  a  legitimate  way,  and  without  hav- 
ing the  fact  thrown  in  your  face  that  an  extra  tariff  is  placed  upon  the 
gas  bill.  I  am  not  in  favor  of  charging  more  for  gas  used  through 
the  prepayment  meter  than  through  the  ordinary  meter,  except  under 
such  special  circumstances. 

Mr.  Runner — We  invariably  have  it  understood  by  our  consumers, 
when  we  put  in  a  prepayment  meter,  that  the  amount  of  gas  indicated 
by  the  meter  is  what  will  have  to  be  settled  for.  If  they  "  work  **  the 
meter,  and  we  do  not  get  the  money,  we  call  them  up  to  the  captain's 
office,  and  they  pay  the  bill.  We  have  only  had  one  experience  of 
that  kind.  One  consumer  did  *'  work  "  the  meter  to  the  extent  of  $5. 
I  called  his  attention  to  the  discrepancy,  and  he  did  not  have  a  word 
to  say  ;  he  simply  paid  up  the  money  to  make  the  difference.  He  evi- 
dently knew  how  it  came  about.  If  they  put  in  a  Canada  quarter  or 
a  smooth  quarter  it  will  not  work  the  meter.  A  man  came  to  the 
office  a  few  days  ago  and  said  there  was  something  wrong  with  his 
meter — that  he  could  not  get  any  gas  ;  that  he  had  just  put  in  a  quar- 
ter, but  it  did  not  give  him  any  gas.  We  inspected  the  meter,  put  a 
new  quarter  in  the  box.  and  found  that  the  meter  worked  all  right. 
On  opening  the  cash  box  it  was  shown  that  he  had  put  in  a  Canadian 
quarter ;  consequently  he  got  no  gas  for  his  money. 

Mr.  Jenkins — How  did  he  work  it — that  $$  man  you  mention? 

Mr.  Runner — He  did  not  let  us  into  the  secret.  We  proved  the 
meter  only  to  find  it  was  correct  as  far  as  the  work  of  measuring  the 
gas  was  concerned. 

Mr.  J.  R.  Lynn — Do  you  say  that  a  Canada  quarter  will  not  work 
the  meter? 

Mr.  Runner — Yes. 

Mr.  J.  R.  Lynn — I  was  situated  for  the  last  five  months  in  a  lo- 
cality where  we  received  quite  a  number  of  Canadian  quarters  from 
prepayment  meters,  and  I  think  the  amount  of  gas  consumed  checked 
up  very  well  with  the  amount  of  cash  that  our  collector  turned  in.  I 
will  also  state  it  requires  a  very  considerable  argument  on  my  part  to 


^  convince  many  of  our  most  reliable  consumers  that  it  was  not  neces- 
aary  for  the  gas  companies  to  go  to  the  expense  of  providing  ihcni 
with  prepayineiil  meters  for  their  own  convenience.  I  ihiofc  that  noth- 
ing speaks  in  a  better  manner  of  the  popuUtiiy  of  the  prcpaymecl 
meter  than  ihe  fiict  that  the  consumers  themselves  advertise  it.  it 
was  purely  through  their  advertising  that  such  requests  as  those  men- 
tionej  come  to  us.  Respecting  the  working  of  the  meter,  the  only 
instance  we  bad  where  tlie  gas  was  consumed  on  the  account  of  any- 
thing but  a  r|uar(er,  was  by  [be  insertion  of  a  washer;  but  when  the 
meter  reader-taker  came  around  the  lady  of  the  house  called  him  tii 
one  side  and  gave  him  a  fi  bill  and  warned  Si. 75  in  ijuarters.  en- 
plaining  that  she  had  run  out  of  quarters. 

Mr-  J.  T.  LvNN — We  have  had  some  experience  in  Detroit  with 
prepayment  meters.  As  to  advancing  the  rate  for  gas  which  passes 
through  a  prepayment  meter.  1  may  say  in  many  cities  that  would  be 
out  of  the  question,  as  the  rate  is  fixed  by  city  ordinance,  and-  I  do 
not  believe  that  the  gas  company  would  be  allowed  to  charge  two 
prices  for  gas.  As  to  the  Canadian  ([uarler  business.  1  may  say  we 
probably  get  as  many  Canadian  quariers  as  American  ones,  and  it 
docs  not  cut  any  figure  with  us  whether  Canadian  or  American  i|iiai- 
ters  are  used.  All  that  is  wanted  is  ihe  si/e  ;  it  must  lake  up  the  slot 
and  turn  the  dial  part.  We  had  a  very  funny  experience  wilh  a  col- 
ored lodge,  about  a  square  from  this  hall.  We  had  a  great  deal  of 
trouble  in  getting  Ihe  gas  bills  from  those  people.  1'hey  would  send 
us  from  one  to  another,  and  it  would  sometimes  be  two  or  three 
weeks  before  we  could  get  a  gas  bill  paid;  and  then  it  was  alwayi 
settled  in  50  cent  and  $1  payments.  We  put  in  a  prepayment  meter 
there.  They  had  been  in  the  habit  of  using  about  $2  worth  of  gas 
per  month.  After  the  prepayment  meter  was  put  in  the  consumption 
jumped  up.  and  we  used  to  get  $6,  S7  and  $8  per  month  out  of  the 
lodge.  We  wondered  why  it  was  Ihey  were  burning  so  much  more 
gas.  The  porter  in  the  barber  shop  was  a  member  of  that  lodge, 
and  I  said  to  him  one  day;  "  How  is  it  that  you  fellows  are  burning 
so  much  more  gas  at  the  lodge  now?"  He  said:  "  I  will  tell  you 
how  that  comes  about.  Before  that  meter  was  put  in  the  janitor  used 
to  chase  us  out  of  the  lodge  room  as  soon  as  the  session  was  over, 
and  as  we  had  to  go  out,  we  always  went  down  to  the  saloon  and 
played  cards.  Noiv  we  stay  in  there.  Sometimes  we  shoot  craps, 
and  sometimes  we  play  cards.  We  take  the  '  ante '  out  for  the  gas, 
and  always  drop  in  a  quarter  every  time."  (Laughter.) 

Mr.  Baynor — Replying  to  the  last  speaker  I  can  say  his  experience 
with  that  colored  lodge  is  very  similar  to  ours.  We  increased  the 
consumption  at  least  100  per  cent,  when  we  put  a  prepayment  meter 
in  a  colored  lodge.  The  best  feature  of  the  prepayment  meter  Is  that 
we  can  use  it  for  getting  new  business,  or  in  places  where  we  did  not 
have  any  meter.     We  can  with  it  get  consumers  where   we  did  not 
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think  it  possible.  We  knew  that  we  could  not  get  them  in  any  other 
way.  They  had  been  burning  oil,  and  as  they  would  send  out  and 
get  lo  cents  worth  of  oil  with  which  to  light  their  shops  they  were 
quite  satisfied.  The  first  prepayment  meter  we  set  was  in  a  barber 
shop.  We  asked  the  privilege  of  putting  the  meter  in  there.  We 
told  the  barber  that  his  light  would  cost  him  so  much ;  that  he  could 
drop  a  nickel  in  the  meter  and  that  his  light  would  cost  him  half  a 
cent  per  hour.  We  told  him  he  could  pay  $i  per  month  on  account 
of  the  fixtures.  We  got  the  privilege  of  placing  the  meter  on  a  shelf 
at  the  side  of  the  shop  where  everyone  could  see  it.  Everyone  who 
went  into  his  shop  saw  that  meter  and  everybody  heard  a  good  word 
for  it.  It  was  not  24  hours  before  we  had  a  call  for  one  in  another 
barber  shop ;  and  now  we  have  12  or  15  in  barber  shops.  We  gen- 
erally set  the  meter  at  the  side  of  the  shop,  so  that  it  is  the  most 
prominent  feature  in  the  place.  There  is  not  a  man  who  would  have 
it  taken  out  under  any  condition.  We  claim  that  the  extra  price  of 
the  meter  is  better  invested  there  than  in  any  other  advertising  we 
could  do.  We  had  one  consumer  in  a  restaurant  where  the  bills  were 
about  Jio  or  $12  per  month.  There  was  terrible  kicking  at  the 
amount  of  the  bill.  They  said  they  could  not  stand  it  and  wanted  a 
prepayment  meter  put  in.  The  meter  was  put  in,  and,  although  the 
use  of  gas  was  increased  at  once  between  50  and  75  per  cent.,  there 
was  no  more  kicking.  That  has  been  our  experience.  It  has  been 
an  advertiser  for  us.  In  the  barber  shop  it  has  been  an  excellent 
advertisement.  Everyone  who  knows  an}  thing  about  barber  shops 
knows  that  the  barber  tells  everybody  everything  that  he  knows,  and 
in  that  way  they  advertise  the  prepayment  meters.  Our  regular  price 
of  gas  is  $2  per  1,000  feet,  with  10  per  cent,  discount.  We  put  the 
meters  in  at  the  regular  price,  which  is  perfectly  satisfactory,  and 
make  no  discount.  I  do  not  think  myself  that  that  is  quite  right.  I 
believe  the  man  who  pays  cash  should  get  the  best  price.  I  think 
if  anybody  is  entitled  to  a  discount  in  price,  the  man  who  has  a  pre- 
payment meter  should  get  that  benefit.  We  intend  to  push  the  use 
of  the  prepayment  meter.  We  are  putting  them  in  now  where  our 
consumers  are  poor  pay,  or  are  very  hard  to  collect  from,  and  we 
shall  introduce  them  more  largely  than  we  have  done  heretofore. 

Mr.  T.  D.  Miller — Another  advantage  in  the  use  of  the  slot  meter 
suggests  itself  to  me.  At  San  Antonio  the  occupant  of  a  handsome 
residence  in  their  "Latin  Quarter"  came  to  the  office  and  applied 
for  a  gas  meter.  The  Secretary  said  :  *'  Before  you  can  get  a  meter 
you  will  have  to  pay  your  old  bill  and  make  a  deposit.'*  She  said: 
**  All  right,"  but  she  was  very  much  put  out  by  it.  They  put  in  a 
slot  meter,  though  she  vowed  that  she  would  put  in  the  electric  light 
as  soon  as  she  could  get  the  house  wired.  After  ten  days  the  Secre- 
tary thought  he  would  like  to  understand  what  the  meter  was  doing 
down  there  ;  and  so  he  visited  the  place.     He  said  to  the  customer : 
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"  Wen,  how  alroiit  that  slot  meter?  Will  you  have  it  taVcn  ont? 
Have  you  t;iken  the  electric  light?"  She  replied  :  "  No ;  that  meter 
it  agobd  thing  ;  I  would  not  be  without  it."  The  Secretary  asked: 
"Howit  lliiil?  "  She  said;  "  With  the  old  meter  we  used  to  have 
to  pajr  the  gas  bill ;  now  the  company  pays  it."   (laughter.)  I 

Mit.  Jr.Nkis-;- — t  IhiiiV  that  is  one  of  the  '■  Recent  Developments  in  j 

TtJMS." 

Mr.  Harbison — I  would  like  to  say  a  word  on  the  subject  of  slot 
meten.      I  am  afraid  wc  are  getting  a  little  bit  away  from  the  high 
standaid  which  General  Roome  enunciated  in  the  early  history  of  the 
Americati  C-im  l-ighl  Axsoeiutiun  as  to  what  sort  of  a  standard  the  gaA 
men  thoiiM  have  before  the  world.     We  have  had  an  experience  meet-  I 
ing   here    uithin    the  |)ast  hour  on  the  subject  of  this  pajjcr.     The  I 
litest  adiliiion,    and   a  very  honorable  one,  to  your  list  of  honorary  1 
taemben,  Mi^>;ested  to  me.  when  the  paper  was  about  to   be    read,  ] 
"You  ail.   uppiised  It)  the  prepayment  meter.     Give  careful  attention  j 
to  the  reiiiliiiy  of  this  paper."     I  have  tried  to  do  so,  and  also  to  do  J 
the  "  talks ' '  which  have  been  had.  and  which  can  hardly  be  said  to  be  1 
discussions  i>ii  this  ]iaper.     Perhaps  it  is  a.  patriotic  view  to  take  of  it —  1 
and  this  i^  .)  good  time  tor  that  sort  of  thing — but  it  seems  to  me  thai  j 
we  arc  bflrii;  U-il  right  along  on  the  silvcrite  or  i6  to  i  basis:  that  we 
cannot  ptn  gus  bills  through  this  meter  except  with  silver  quarters. 
sUte  that  !iir  what  it  is  worth.     Take  it  home  and  think  it  over,     it 
has  been  stated  that  thix  meter  is  a  very  valuable  addition  to  our  pat- 
aphemaliit  of  working  machines  in  the  distribution  of  gas,  in  helping 
us  torollfciiHir  hills.      N'mv,  ivi'  h,i\i'  ntvcr  hid  a  prepayment  meter  in 
Hartford.     Our  unpaid  bills  in  the  past  20  years  will  not  average  i  of 
I  per  CL'nt.  of  the  gross  amount  of  our  gas  accounts.     Last  year  we  sent 
out  a  little  more  than  200,000,000  cubic  feet  of  gas.     We  think  that 
the  next  lensus  will  give  us  75,000  inhabitants  in  Hartford.     We  have 
considerably  more  than  100  miles  of  street  mains.     We  have  consid- 
erably over  8,000  meters  in  use.     One  man  has  not  been  fully  employed 
in  the  past  ten  years  in  collecting  bills  outside  of  our  office.     We  sup- 
ply all  classes  of  people  in  the  city.     Do  we  need  prepayment  meters 
to  help  us  in  such  a  case? 

Thf.  Chairman — I  am  sure  that  the  honored  former  president  of  the 
American  Association  to  whom  General  Harbison  has  referred,  will  be 
regarded  by  all  of  us  not  other  than  progressive,  and  that  his  name 
expresses  the  extent  of  our''  Roome  for  improvement."  General  Har- 
bison's does  not  seem  to  be  a  generous  idea  of  the  prepayment  meter 
question. 

On  motion  of  Mr.  Jenkins  a  vote  of  thanks  was  passed  to  Mr.  Ray- 
nor.  The  president  reassumed  the  chairand  introduced  Mr.  Thos.  D. 
Miller,  of  Dallas,  Tex.,  who  read  the  following  paper; 
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R?:CENT    DEVELOPMENTS    IN    TEXAS   OF    INTEREST    TO 

GAS  MEN. 

In  approaching  a  subject  of  this  kind  for  the  consideration  of  those 
not  familiar  with  the  general  conditions,  the  necessity  of  a  more  or 
less  historical  sketch  becomes  apparent.  In  order  that  present  condi- 
tions may  be  appreciated,  a  brief  review  of  the  gas  industry  in  the 
State  is  given. 

The  first  gas  plant  installed  was  in  Galveston,  in  1856.  From  an 
old  application,  dated  1868,  the  price  of  gas  appears  to  have  been  $8 
per  1,000  cubic  feet,  and  from  another  application,  dated  1872,  it  was 
?7  per  1,000.     The  present  price  is  $2  and  J  1.50. 

From  an  old  cash  book  entry  (1867)  gas  coal  cost  $12,82  per  ton 
laid  in  the  bins  of  the  company.  As  the  figures  are  interesting  they  are 
given. 

May,  1867. 

Invoice  for  362  tons  coal ^  $2,450.44 

Freight  on  362  tons  coal «.  1,710,45 

Wharfage  on  schooner  ''Evans'' -  181.00 

t)rayage  of  362  tons  coal...- 289.60 

Total  cost  of  362  tons  coal. $4,631.49 

From  the  drayage  charges  it  is  easily  concluded  that  the  labor  was 
as  high  in  proportion  as  coal. 

The  plant  to-day  has  four  full-depth  regenerative  benches,  ample 
modern  purifying  apparatus  and  holder  capacity.  Owing  to  the  poor 
foundations  obtainable  and  the  salty  sub-surface-water  encountered  a 
few  feet  below  the  surface,  several  small  holders  have  been  put  in. 
The  salt  water  and  moist  atmosphere  make  the  maintenance  of  any 
iron  work  in  this  city  very  troublesome  and  expensive.  Shell  lime  is 
used  for  purification.  The  shells  are  accumulated  in  the  oyster  season 
and  burned  on  the  premises  as  required. 

The  Houston  Gas  Light  Company  was  chartered  October  9,  1866. 
In  the  original  plant  there  were  six  miles  of  main.  Gas  was  sold  for 
$10  per  1,000,  and  the  Company  sent  out  its  first  gas  in  March,  1868, 
to  about  60  consumers.  The  coal  used  here,  as  at  Galveston,  came 
from  Pennsylvania.  February  i,  1870,  the  price  of  gas  was  reduced 
to  S7  per  1,000,' and  since  that  time  periodical  reductions  have  been 
made,  until  now  the  price  is  limited  to  a  maximum  of  $1.80  per  1,000, 
by  a  renewed  franchise  recently  granted  the  Company.  The  plant  at 
the  present  time  supplies  a  city  of  50,000  inhabitants  from  a  modern 
plant.  Its  generating  apparatus  consists  of  half-depth  regenerative 
benches  and  a  5-foot  standard  Ijowe  double-superheater  water-gas  set. 
The  purifying  apparatus  is  new  and  up  to  date,  and  its  storage  holder  is 
the  largest  in  the  State. 

A  Pintsch  plant  was  installed  by  this  Company  in  1895. 
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The  city  of  Jefferson  was  at  one  time  an  important  point,  and  the 
history  of  its  gas  works,  as  told  by  Mr.  J.  W.  Wrede,  at  one  time 
connected  with  the  plant,  is  interesting  and  instructive,  as  it  illus- 
trates the  hazard  in  the  installation  of  a  plant  of  this  nature  in  a  rap- 
idly developing  country:  "The  Jefferson  gas  works  were  built  in 
1870,  and  the  first  gas  was  burned  on  July  4th.  The  works  consisted 
of  two  benches  of  3's,  cast  iron  retorts,  and  a  holder.  The  gas  went 
direct  from  the  hydraulic  main  to  the  holder.  Condensers,  scrub- 
bers, purifying  boxes  and  station  meter  were  considered  unnecessary, 
the  consumers'  meters  being  regarded  as  sufficient  evidence  of  what 
was  being  done.  The  gas  was  made  of  pitch  pine,  split  and  packed 
into  perforated  sheet  iron  cylinders.  These  cylinders  were  put  into 
the  retorts  and  the  mouthpieces  closed.  The  ascension  pipes  were 
each  supplied  with  a  test  cock  to  ascertain  when  the  charge  was 
burned  out.  The  drip  pump  was  an  important  tool  there  and  tar  a 
thing  to  waste  and  swear  at.  There  were  between  three  and  four 
miles  of  main,  and  both  wet  and  dry  meters  were  used.  The  con- 
sumers paid  f  10  deposit  for  meter  and  also  paid  for  meter  connec- 
tions. Gas  sold  for  J4.50  per  1,000;  lo-foot  tips  were  in  general 
use,  and  the  sales  were  from  200,000  to  250,000  feet  per  month. 
Kicks  were  few ;  bills  generally  full  grown ;  collections  easy  and 
wages  good. 

"The  pitch  pine  was  laid  down  in  the  yard  at  from  $2  to  $4.50 
per  cord,  according  to  the  quality  of  the  wood  and  the  necessities  of 
the  vender.  There*  were  street  lamps  galore,  set  up  complete  for 
about  $15  each,  and  lighted  by  the  company  for  $6  per  lamp  per 
month,  and  all  paid  for  in  city  script,  most  of  which  is  still  in  ex- 
istence. 

"  The  completion  of  the  railroad  through  Marshall  knocked  the 
bottom  out  of  Jefferson  and  everything  went  to  the  demnition  bow- 
wows/' 

The  plant  at  Austin  was  built  in  1874,  and  gas  was  supplied  in 
June  of  that  year.  The  process  was  coal,  the  McAlester  coal  being 
used  at  that  time.  Price  of  gas  was  $7  per  1,000  cubic  feet.  Coal 
famines  were  frequent  and  cotton  seed  was  resorted  to  on  such  occa- 
sions. The  yield  from  cotton  seed  was  about  4  feet  of  12-candle 
power  gas  to  the  pound.  The  candle  power  was  brought  up  to  16 
with  resin  as  an  enricher.  In  1882  Mr.  Van  Steenbergh  and  asso- 
ciates erected  a  plant  and  operated  under  the  name  of  the  Capitol 
Gas  Company,  in  active  competition  with  the  Austin  Gas  Light  Com- 
pany. This  competition  resulted  in  a  consolidation,  which,  however, 
was  not  perfected,  as  the  State  Legislature  passed  an  anti-trust  law, 
since  which  time  the  Capitol  Gas  Company  has  not  been  in  operation. 
The  situation  in  the  lighting  business  in  Austin  is  to-day  unusual. 
The  city  has  a  light  and  power  plant  operated  by  water  power,  and 
it  is  said  that,  at  the  rates  power  and  light  are  being  sold,  there  is 
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t  sufficient  water  to  supply  light  and  power  enough  to  pay  iDleresI 

OO  the  ^2, 200,000  bonds  issued  to  pay  for  their  very  elaborate  plant. 
The  result  is  that  the  delicit  must  be  raised  by  taxation,  or  default  in 
the  interest.  The  effect  of  this  is  not  felt  so  much  by  the  Gas  Com- 
pany as  by  the  Austin  Water,  Light  and  Pon-er  Company,  which  Utlet 
Company  is  in  the  hands  of  a  receiver. 

The  San  Antonio  gas  works  were  established  in  i860,  since  nhicb 
time  it  has  operated  coal  gas  benches  only,  .^t  the  present  time  a 
■tondard  Lowe  5-foot  water  gas  set  is  being  installed  with  the  |iur- 
poic  of  using  the  native  oil.  The  price  of  gas  at  the  beginning  was 
>7  per  1,000,  while  at  the  present  time  it  is  being  sold  for  ?i-5o  (or 
fael,  and  ^1.25  for  light. 

The  Dallas  gas  works  were  built  in  1 875.  Price  of  gas  at  the  time 
was  $■}  per  1. 000.  The  process  was  coal,  and  the  street  mains  were 
wood.  The  leakage  account  (over  50  per  cent.),  was  so  large  and 
the  growth  of  the  town  so  rapid  that  new  works  and  mains  were  put 
in  in  a  few  years.  The  price  of  gas  was  gradually  reduced,  and  in 
1889  it  was  made  (1.50  for  fuel  and  Si. 90  for  light.  March  of  this 
year  the  illuminating  gas  was  reduced  to  f  170,  the  fuel  remainiDg  as 
it  was.  In  1897  a  standard  Lowe  s-foot  water  gas  set  was  installed 
for  the  purpose  of  using  the  native  oil,  This  was  the  first  plant  built 
in  the  Stale  for  the  express  purpose  of  using  this  product.  The 
Houston  plant  is  using  it  in  preference  to  eastern  and  northern  oil, 
as  are  also  the  Pintsch  plants  at  Houston,  Fort  Worth  and  Tcx- 
aikana, 

Fort  Worth  installed  a  Lockwood  oil  gas  plant  in  1878.  using  the 
dollar  and  cent  meters.  In  i8.52  it  was  sold  for  debt,  and  ihe  ml 
plant  replaced  with  coal  gas  apparatus.  This  was  in  turn  abandoned 
in  1891  for  a  new  12-inch  works,  with  regenerative  benches  and  new 
and  modern  purifying  apparatus  and  holder.  In  May,  1894,  this 
Company  installed  a  Pintsch  plant. 

Gas  works  at  Gainesville,  Sherman,  Paris,  Texarkana,  El  Paso  and 
Waco,  are  all  operating  coal  gas  apparatus,  using  the  Indian  Territory 
or  Colorado  coals. 

Corsicana  installed  a  Van  Steenbergh  plant  in  1886  and  is  still 
using  it,  making  steam  with  native  oil  and  gas  with  imported  naphtha 
and  Pennsylvania  anthracite  coal.  The  crude  oil  was  tried  in  this 
apparatus,  but  it  was  not  successful. 

Some  effort  has  been  made  in  the  past  year  to  install  gas  plants  in 
different  towns  and  cities  in  the  State  to  use  the  Hall  process.  Just 
what  has  been  accomplished  it  is  impossible  to  say.  It  was  reported 
that  a  franchise  had  been  obtained  at  Brenham,  but  the  plant  has  not 
been  put  in  operation  yet. 

In  1886  gas  coal  from  the  Indian  Territory  mines  cost  J5.25  per 
ton.  2, 000  pounds  f.  o.  b.  at  Fort  Worth  and  Dallas.  Until  the 
development  of  the  oi!  field  the  lowest  price  of  gas  coal  was  for  the 
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4Ktt  ■  rtc  U>  lupply  light  and  power  enough  to  par  iiiM 

on  the  ><,<uu,i>oo  boiHJs  issnetl  lo  pay  for  their  very  elaborate  |>U 
The  result  i>  that  the  deficit  mu&t  be  raised  by  taxation,  or  defaull  ■ 
Uic  interest.     The  effect  oC  this  is  Dot  felt  so  much  by  the  Gas  C 
pany  as  by  the  Austin  Water,  light  and  Power  Cotnpaay.  which  b 
Compuiy  is  in  the  hands  ol  a  receiver. 

The  San  .Antonio  gas  works  were  established  io  iS6o.  i 
UcDc  it  hu  operated  coal  gas  benches  only.      At   the  present  li 
sUnilard  Lowe  5'loot  walet  gas  set  is  being    installed    with  the  | 
pOM  of  using  tbc  native  oil.     The  price  of  gas  at  the  beginni: 
^^  per  i.ooo.  while  at  the  present  time  it  is  being  sold  for  jr. 
tnel.  and  $i.js  '<>■'  'iglit- 

The  Dall&s  ga*  works  were  built  in  1873.  Price  of  gas  at  iheli 
wa>  5;  per  i.oou.  The  process  was  coal,  and  the  street  mains <t 
wood.  The  leakage  account  (over  50  per  cent.  ),  was  so  laige^ 
the  growth  of  the  town  so  rapid  that  new  works  and  mains  wi 
JD  in  a  few  years.  The  price  of  gas  was  gradually  reduced, 
1889  it  was  made  S1-50  for  fuel  and  $1.90  for  light.  .March  o(j| 
year  the  illuminating  gas  was  reduced  to  f  1.70,  the  fuel  remaim 
it  was.  Id  1897  a  standard  Lowe  S-foot  water  gas  set  was  ioH 
fur  the  purpose  of  using  the  native  oil.  This  was  the  first  pUntfl 
in  the  State  (or  the  express  purpose  of  using  this  prodacC  4 
Houston  plant  is  using  it  in  preference  to  eastern  and  nortfaeiW^ 
at  are  also  the  Pmtsch  plants  at  Houston,  Fort  Worth  ; 
arkana. 

Fort  Worth  installed  a  LocVwood  oil  gas  plant  in  1878,  \ 
dollar  and  cent  meters.  In  i88j  it  was  sold  for  debt,  and  t 
plant  replaced  with  coal  gas  apparatus.  This  was  in  lum  abantb 
in  1891  for  a  new  t  i-incb  works,  with  regenerative  benches  aod  n 
and  coodera  purifyiog  apparatus  and  holder.  In  May.  1894,  t 
Company  installed  a  Pintsch  plant. 

Gas  works  at  GainesriDe.  Sherman.  Paris,  Texarkana.  EI  Psso  a 
Waco,  are  all  operating  coal  gas  apparatus,  using  the  India 
or  Colorado  coals. 

Corsicana  installed  a  Van  Steenbergh  plant  in    18S6   . 
using  it.  nuking  steam  with  native  oil  and  gas  with  imported  naphu 
and  Pennsylvania  aoifaraciie  coal.     The  crude  oil  was  tried  in 
apparatus,  but  it  was  not  successful. 

Some  erion  has  been  made  in  the  past  year  to  install  gas  plant 
dtrterent  towns  and  cities  in  the  State  to  use  the  Hall  proccMi 
what  bjs  been  ac>.~oinplished  it  is  impossible  to  say.     It  was 
that  a  franchise  had  been  obtained  at  Brenham,  but  the  p 
been  put  iR  o|v;ralioa  yet. 

In   t^Sp  gas  coal  from  the  Indian  Territory  w" 
ton,    ■,ixy>  ix>unds  I.  o.  b.  at  Fort  Worth  1 
dei  elopnient  of  the  oil  field  the  lowest  pr 
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Dallas  common  points,  $3.75.  The  prevailing  price  for  the  past  sea- 
son has  been  about  40  cents  per  ton  less.  This  fall  in  price  has  not 
been  due  to  the  introduction  of  crude  oil,  but  to  the  extensive 
development  of  the  Arkansas  and  Indian  Territory  coal  fields. 
Twelve  years  ago  the  Territory  coal  was  mined  and  controlled  by  one 
combination  and  there  was  no  coal  in  the  north  Texas  market  to  com- 
pete with  the  one  product.  Now  there  are  several  concerns  offering 
good  gas  coal  equal  in  all  respects  except  as  to  its  preparation,  and 
almost  any  mine  agent  can  prove  that  his  system  of  screening  and 
picking  is  the  best. 

Until  recently  the  Colorado  coals  have  been  successful  competitors 
in  the  coal  market  in  north  Texas,  and  this  has  had  its  influence  in 
reducing  the  cost  of  gas  coal.  Galveston  and  Houston  are  still  able 
to  get  Pittsburgh  coal  in  competition  with  the  Territory  coals,  as  it 
can  be  transported  by  water  to  these  points. 

The  following  table  gives  one  analysis  from  each  of  the  principal 
coal  deposits  from  which  coal  is  shipped  to  the  Texas  gas  companies : 


Mc 

Alester, 

I.  T. 

Volatile  matter  29.71 
Fixed  carbon..  62.67 

Sulphur... ^       .60* 


Hartshoro, 

Grady, 

Basin, 

I.  T. 

2.48 
37.80 

55-27 

3-50 

.95 


El 
Moro, 
Colo- 
rado. 

victor 
Mine, 
Colo- 
rado. 

Monarch 
Mine, 
Colo- 
rado. 

Snowden 

Mine. 

I'ltte- 

burgh. 

•99 

1.26 

.20 

1.04 

35.05 

36.40 

28.94 

38.40 

54.20 

53.10 

64.51 

57.88 

9.90 

9.24 

6.08 

2.68 

.79 

I. II 

.27 

1.25* 

*  Separately  determined. 

The  coke  yield  from  McAlester  coal  is  69.43  percent.,  and  the 
coke  yield  from  the  Victor,  Colorado  coal,  69.54  percent.,  practically 
the  same.  These  results  are  from  a  practical  test,  weighing  the  coal 
carefully  into  the  retorts  and,  after  drying  the  coke  in  the  sun  for  24 
hours  in  midsummer,  it  was  then  weighed. 

While  the  Colorado  coals  run  higher  in  ash  than  do  the  McAlester 
coals,  they  are  free  from  clinker,  and  in  a  large  measure  thereby  com- 
pensate for  the  high  ash.  The  writer  has  never  seen  a  proper  clinker 
from  Colorado  coal  or  coke.  The  Colorado  gas  coals  will  give,  on 
the  same  yield,  about  2-candle  power  better  gas  than  the  McAlester 
coals. 

Texas  coals  proper  have  not  proven  of  any  value  as  gas  coals,  on 
account  of  their  high  sulphur  and  ash,  poor  coking  qualities,  and 
the  inferior  quality  of  the  gas  yielded.  The  following  is  the  analysis 
of  the  Rock  Creek  coal,  mined  near  Weatherford,  about  80  miles 
west  of  Dallas:  Moisture,  3.60;  volatile  matter.  34.51 ;  fixed  carbon, 
50.22;  ash,  11.67;  total,  100.  Sulphur  separately  determined,  or 
not  determined  at  all,  but  assuredly  high.  A  run  was  started  at  the 
Dallas  plant  on  this  coal,  but  the  coke  was  so  poor  that  it  was 
abandoned. 
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There  are  several  lignite  deposits  in  various  parts  of  the  State  which 
are  worthy  of  mention  in  this  connection.  In  1894  a  trial  run  was 
made  on  lignite  from  Henderson  county,  near  Athens : 

Charged  at    9  a.m.     1,300  pounds  lignite ;  drew  McAlester  coke. 
.L        at  II     "        1,300      '*  "•  "  '' 

at    I  P.M.      1,400      *'  "  "  " 

The  gas  yield  from  this  coal  was  as  follows : 

From    9  to  10  made  2,100  cubic  feet  gas. 
"     10  to  II     "      1,900  "       '* 

"     II  to  12     "      2,000  "      *' 

*'     12  to    I     "      1,700  "      " 

"       I  to    2     "      2;3oo  "      " 

'*       2  to    3     '*      1,200  "       " 

At  3  P.M.  the  retorts  were  again  charged  in  regular  order  with  Mc- 
Alester coal.  From  the  foregoing  figures,  and  especially  the  make 
from  I  to  3,  it  was  concluded  at  the  time  that  there  was  from  2.50  to 
2.75  cubic  feet  of  gas  to  the  pound  of  lignite  about  14  or  15  candle 
power.  The  residue  taken  from  the  retorts  very  much  resembled  ashes 
and  powdered  charcoal. 

The  I^redo  cannel  coal  is  really  a  lignite,  but  partakes  very  largely 
of  the  nature  of  cannel  coal,  and  will  yield  about  5  feet  of  22-candle 
power  gas  to  the  pound.  It  does  not  coke,  and  is  not  being  used  for 
gas  making  anywhere  in  the  State.  One  car  load  was  used  in  Dallas 
in  1896  as  an  enricher,  and  it  would  have  been  regularly  employed  for 
that  purpose  had  not  the  freight  rate  been  advanced  and  the  oil  field 
developed. 

An  analysis,  by  Cooper's  tube,  of  the  crude  gas  from  this  coal  and 
the  Log  Mountain  cannel  is  given: 

Laredo  Cannel.  Log  Mountain  Cannel. 

H.2S-i.i%       C02  =  o.9%  H2S=2.i%       C0.i=2.i% 

Natural  gas  is  found  in  the  Brazos  river  bottoms  in  small  quantities, 
hut  large  enough  to  be  used  in  isolated  plants.  The  writer  had  his 
attention  called  to  it  by  Mr.  H.  R.  Hearn,  in  1893,  and  undertook  to 
utilize  it.  This  was  successfully  done  in  July,  1893,  since  w^hich  time 
the  ])Iantation  home  has  been  heated  and  lighted,  besides  a  4-horse 
])0\ver  gas  engine  has  been  supplied  from  these  wells.  The  gas  engine 
does  duty  an  average  of  six  hours  per  day.  The  gas  comes  up  with 
the  water  from  artesian  wells,  and  is  separated  from  the  water  and 
])assed  to  a  500  foot  holder,  but  the  gas  is  wasting  away  most  of  the 
time  and  only  a  small  portion  of  it  is  used.  Mr.  H.  H.  Harrington, 
Professor  of  Chemistry  at  the  State  Agricultural  and  Mechanical  Col- 
lege, analyzed  the  gas.     The  analysis  is  given  in  the  following  table: 
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Carbonic  acid  C0» 

Carbonic  oxide  CO 

Oxygen  _ O 

Olefiant CiU.^ 


EthylicHyd.  CH, 

Maish  gas..- CH* 

Hydrogen  ..™__H 

Nitrogen  N 

Not  determined 


The  gas  burns  with  a.  blue  flame,  tinged  witb  yellow,  is  odorless, 
gives  a  good  light  with  the  Welsbach  bunier  at  i  inch  pressure,  and 
gives  a  good  heating  flame  with  the  atmospheric  burner.  The  gas  can 
be  had  almost  anywhere  in  the  river  valley,  but  this  is  Ihe  only  utilisa- 
tion of  it. 

Natural  gas  is  also  found  in  the  vicinity  of  Corsicana  and  Cahcrt. 
The  well  near  Calvert  has  been  flowing  for  several  years,  and  appar- 
ently shows  no  diminution  in  its  quantity  or  pressure.  In  all  the  oil 
wells  about  Coisicana  gas  is  noticed,  and  in  several  where  little  or  no, 
flow  of  oil  was  obtained,  quite  a  volume  of  gas  has  been  observed. 
The  Angus  well  is  such,  and  is  located  about  one  mile  south  of  the 
union  depot,  on  the  east  side  of  theH.&T.  C.  Railway.  The  middle 
of  last  March,  this  well,  which  was  being  bored  for  oil,  at  a  depth  of 
1.040  feet  struck  a  strong  flow  of  gas.  The  static  pressure  in  the 
well  is  over  200  pounds.  The  well  was  carried  to  a  depth  of  1,200 
feet,  and  a  small  flow  of  oil  was  reached.  The  gas  is  of  low  vitality, 
but  with  a  proper  burner  will  give  a  good  incandescent  light;  and  it 
gives  good  results  on  the  ordinary  gas  stove. 

At  this  time  the  Corsicana  Gas  Company  is  trying  it  by  mixing  it 
with  carbureted  water  gas.  It  is  also  being  used  under  the  boilers  of 
this  Company.  It  is  estimated  that  this  well  furnishes  about  100.000 
cubic  feet  per  24  hours. 

Another  gas  well  was  struck  about  g  miles  northeast  of  Corsicana. 
at  a  depth  of  862  feet.  This  well  is  reported  to  be  about  as  strong  as 
the  Angus  well. 

Petroleum  is  found  in  deposits  of  nearly  all  geological  ages,  from 
the  Ix)wer  Silurian  to  the  Tertiary  Epoch.  It  is  most  generally  and 
abundantly  found  in  argillaceous  shale  and  sandstone,  and  not  infre- 
quently in  porous  limestone.  While  it  is  widely  distributed  through- 
out the  globe,  there  are  only  a  few  localities  where  it  has  been  found 
in  large  enough  quantities  to  justify  its  exploitation. 

The  first  development  of  oil  in  the  State  was  near  Nacogdoches, 
about  30  years  ago.  Oil  was  found  15  miles  south  of  the  town,  at 
what  is  known  as  Oil  Spring.  Nearly  100  wells  were  sunk  and  oil 
was  found  at  about  100  feet  depth.  It  is  reported  that  the  first  well 
yielded  nearly  300  barrels  of  oil  the  first  day,  and  did  not  flow  after 
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that.  But  few  of  these  wells  flowed.  A  pipe  line  14  miles  long  was 
laid  to  the  railroad,  and  a  2,000-barrel  storage  tank  was  erected,  but 
on  examination  the  product  was  declared  unsuited  for  the  manufac- 
ture of  illuminating  oil,  and  the  whole  project  was  abandoned. 

Oil  was  discovered  at  Corsicana,  some  time  prior  to  1894,  by  Major 
Alex.  Beaton,  in  sinking  an  artesian  well.  In  1894  the  city  sunk  an 
artesian  well  for  a  water  supply  for  the  inhabitants,  and  at  1,027  ^^^^ 
struck  a  vein  of  oil.  This  oil  was  cased  off  and  the  boring  continued 
to  2,470  feet,  when  a  good  flow  of  warm  water  was  reached.  The 
oil,  however,  soon  made  its  appearance  through  the  soil,  on  the  out- 
side of  the  casing,  and  has  flowed  more  or  less  ever  since.  With  this 
evidence  of  oil,  a  company  was  formed  and  wells  were  sunk.  Mr. 
Ralph  Beaton,  manager  of  this  company,  had  this  to  say  last  December : 

''  Our  wells  vary  in  depth  from  1,000  to  1,040  feet,  to  the  top  of 
the  oil  bearing  sand,  and  the  sand  is  from  10  to  40  feet  thick.  The 
oil  rock  is  very  regular  and  dips  to  the  southeast  about  i  foot  to  the 
100  feet.  After  oil  is  struck  it  is  usually  about  24  hours  before  it 
reaches  the  surface.  The  oil  is  forced  up  by  gas,  and  sometimes  it 
throws  the  cil  100  feet  clear  of  the  ground. 

''The  oil  flows  by  heads  of  from  5  to  10  minutes  duration.  The 
flow  seems  to  have  a  diurnal  period  commencing  stronger  about  4  p.m. 
gradually  increasing  up  to  midnight,  and  diminishing  until  9  a.m. 
The  wells  vary  from  10  to  30  barrels  per  day.  Some  of  the  wells  on 
the  outskirts  of  the  field  have  fallen  off  considerably,  but  those  in  the 
middle  of  the  known  field  hold  up  well.  Our  No.  6  is  now  1 1  months 
old,  and  flows  from  23  to  27  barrels  daily,  the  same  as  when  fresh. 
There  are  now  60  wells  and  some  not  over  200  feet  apart,  and  still 
there  seems  to  be  but  little  falling  off  in  the  flow  of  the  individual 
well.'' 

In  January,  1898,  there  were  65  flowing  wells,  and  6  dry  holes  had 
been  dug — a  fraction  less  than  10  per  cent.  The  total  production  of 
these  wells  was  about  900  barrels  per  day.  The  known  field  at  this 
time  was  about  2^  miles  by  f  of  a  nrfle,  and  it  lays  northeast  and  south- 
west, about  20"  to  22°. 

The  elevation  of  Corsicana  is  about  800  feet  above  the  sea,  there- 
fore the  oil  bearing  strata  is  something  like  200  feet  below  the  sea. 
The  drilling  is  entirely  through  Ponderoso  marl,  and  the  oil  bearing 
rock  is  a  soft  gray  shale,  and  can  hardly  be  called  a  sand. 

The  most  of  the  oil  consumed  up  to  this  time  has  been  used  as  a 
fuel.  The  regular  price  has  been  50  cents  per  barrel  until  last  Janu- 
ary ;  a  large  storage  tank  was  then  completed,  and  all  oil  was  delivered 
to  this  tank,  and  the  price  immediately  advanced  to  70  cents  per  bar- 
rel. Of  course  all  contracts  existing  at  the  time  were  respected. 
April  10,  the  storage  capacity  of  the  pipe  line  company  is  60,000 
barrels,  and  a  refinery  is  talked  of  by  the  owners  of  the  tanks. 

As  a  gas  oil  it  gives  very  satisfactory  results,  our  yield  being  from 
5.50  to  5.75  candles  per  gallon  of  oil  used,  and  as  high  as  32  candle 
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power  gas  has  been  made,  although  the  sendout  is  kept  at  about  30 
candle  power. 

The  Houston  plant  gets  as  good  results  from  the  oil  as  it  did  from 
the  oils  obtained  from  the  northern  fields. 

The  following  fractional  distillatioD  was  made  of  the  oil  from  the 
first  well  sunk  in  1894.  As  It  is  near  the  edge  of  the  field,  and  the 
distillation  is  different  from  a  well  near  the  center  of  the  field,  a  com- 
parison may  be  of  interest, 

CorsUana  Oil  frem  Ike  First  Well  Sunk  by  the  C/O'.— Fractional 
distillation,  by  Prof.  H.  H.  Harrington,  College  Station,  Texas, 

Sjjecific  gravity  at  62°=  0.8)  i ;  began  to  boil  at  176°. 

Between  176  and  194''  gave  off  16.4  per  cent,  of  its  volume. 


194     •■      31^" 

■■        7-8         " 

ajo    "     184" 

'*       10.4         " 

■•         384    "     338" 

*'        g.a        " 

338    •'     391' 

"        3.6        " 

39"    "     536' 

"      16.0 

"         536    "    58'^ 

"      11,2        •' 

hove    581 _ 

._..    .5.8        '■■ 

Total  volatile  matter 

._,.  90.4  per  cent 

Coke  residue „, 

9-6        " 

t  on  from  a  Well  Near  Center  of  the  ^(W(^.— Fractional 
distillation  made  by  Mr.  K.  H,  Ernshaw,  Chemist  for  the  U.  (J.  I. 
Company.     Oil  very  dark  brown  and  opaque,  but  thin  and  fluid  at 


Specific  gravity  at  60 

^F 

=  3 

9^  B,  = 

0,829.. 

Tcnipcr«lure. 

Percent. 

Percent 

regrees 

Sp.  Gr.  M        Color, 

1)68-  I'. 

jVolume- 

brWt. 

Biume. 

«r°  F,              Etc. 

A-i3oto2oo 

2.80 

1.24 

80.0 

0.6653  Colorless, 

B-200  to  250 

5-10 

4 

31 

69-5 

0,7017          " 

C-2SO  to  300 

7.60 

6 

69 

61.75 

0,7302 

D-3oot0  350 

8,20 

7 

44 

56,00 

0.7517 

E-350  t0  40o 

9.40 

8 

75 

5i-*5 

0.7718 

F-400  to  450 

7.40 

7 

07 

46-75 

0.7920 

0-45010500 

8.30 

8 

09 

43.00 

0.8088 

H-5ooto550 

6-45 

6 

43 

39-50 

0,8160  Very  faint  yellow. 

I  -55010600 

7-75 

7 

85 

36,50 

0.8404 

J  -600  to  650 

14-95 

•5 

43 

33-50 

0.8555  Vellow. 

K-6soto66s 

17-25 

18 

07 

31,00 

0.8687  Deep  reddish  yellow. 

L-over    650 

1.30 

I 

41 

26,00 

0.8972  Deep  red-solid. 

M-over   650 

1.40 

I 

63 

14.50 

0.9699  Dark  red  brown-solid. 

Residue  

2 

63 

Total 97.90      98.04 
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Summary  of  the  Foregoing  Distillation. 

Temperature,  Percent.  Percent  Specific 

Fahrenheit  by  Volume.       by  Weight.  Baume.  Gravity. 

130  to  200" 2.80  2.24  80.00  0.6653 

200  to  300° 12.70  11.00  64.75  0.7190 

300  to  400° 17.60  16.19  53*50  0.7680 

400  to  500° i5'70  15*16  44'75  0.8012 

500  to  600° 14.20  14.28  37-75  0*8345 

600  to  665" 32.20  33*50  32*25  0.8627 

Above  665° 2.70  3.04  19-75  0.9350 

Residue 2.63          

Total 97  90  98.04  

In  conclusion  I  desire  to  acknowledge  my  indebtedness  to  all  those 
gentlemen  who  have  contributed  to  the  information  compiled  herein. 

DISCUSSION. 

Mr.  McDonald — In  the  first  part  of  this  paper  you  give  an  analy- 
sis of  natural  gas,  and  I  think  it  is  incorrect.  I  think  that  anyone 
who  made  the  analysis  as  to  the  quantities  of  hydrogen  and  marsh  gas 
contained  would  get  results  very  different  from  those  there  stated.  I 
am  told  that  there  is  no  free  hydrogen  in  it.  The  percentage  of 
marsh  gas  given  is  very  much  too  small;  it  ought  to  be  97  per  cent, 
instead  of  67  per  cent. 

Mr.  T.  D  Miller — Prof.  Harrington  is  responsible  for  that  analysis. 

Mr.  McDonald — I  would  not  attempt  to  state  how  much  it  is ;  but 
I  believe  that  a  correct  analysis  will  show  that  natural  gas  has  97  per 
cent,  of  marsh  gas. 

Mr.  T.  D.  Miller — I  have  here  a  sample  of  the  oil,  which  can  be 
seen  by  anyone  interested  in  it. 

Mr.  Jenkins — There  is  very  little  discussion  to  be  made  on  this 
paper  now.  I  think  you  had  better  wait  till  Mr.  Miller  has  more  to 
say  with  regard  to  the  oil.  I  move  a  vote  of  thanks  to  Mr.  Miller  for 
his  paper.     (Carried.) 

The  Association  then  took  a  recess  until  7.30  p.m. 


FIRST  DAY— EVENING  SESSION. 

The  evening  session  was  called  to  order  by  the  President,  who  an- 
nounced that  the  special  business  in  hand  was  the  election  of  officers 
for  the  ensuing  year. 

ELECTION  OF  OFFICERS. 

The  nominations  having  been  duly  made,  and  the  requisite  ballots 
having  been  taken.  President  Lynn  declared  that  the  officers  chosen 
were : 
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/':.:srr.! — Mr,  Geonre  Treadway  Thompson,  Ncm-  York  Cin-. 
/•.:  i'l^.'/^rsidrrT — Mr.  1.  C.  Copley,  Aurora,  Ills. 
.    . .  /.  J  i ;.  t'P^fsidrnl — Mr.  ^^'^l.  McDonild,  Albany,  N.  V. 
Sf.^iTs^'-  7'rGSii*rf — Mr.  James  W.  Dunbar.  New  Albany.  Ind. 
£j-:.  -  W':r:ijr  Dfpartmm7 — Mr.  E.  H.  lenkins,  Buffalo.  N.  V. 
J'.*  ..-.  -J    (t.    srnt  n»\-»  years' >^Messrs.   Eugene    Printz,   T.  D. 
y.',.\'.  H.  w:.'-  L  .  Slater  and  In-in  Butter»-orth :  to  serve  out  the  un- 
•  r  ■.  : :  -: :    . •:  W,  W  n : .  M c T >onald ,  Mr.  James  Forbes. 

•^.  t->   rirr:   ha\inc  suitably  acknowledged  the  honors  ac- 
".  :r.i::..  ar.  aii:»-minenT  until  the  following  morning  was  ordered. 


.  \ 


•■  • « 


SECOND  DAY— MORNING  SESSION. 

■  vv  :>.*:>  :•!  :bc  second  day  were  commenced  at  9:30  a.m. 
'  :. :.:   ::.:r.-'.-'. rd  Mr.  Bankson  Taylor,  of  St.  Paul.  Minn.. 

wr. .  rr:;-i  the  :■:■:;  :'w:r.^  :.ai»er  on  an 

I';m'h«.)N  «.>f  r,AS  by  static  electricit\*. 

Mr.  Prc<idcr.:  arj<i  (icTitlcTiien  of  the  Western  Gas  Association: 
^^  M-r:  1  rclaic<l  the  :.-i:c»\\ir.j:  incident  >ometime  ago  to  Mr.  George 
J  rt:a<hvay  I  hoiniisun.  he  told  me  he  thought  the  matter  might  be  of 
ir.i'.r'.--t  t'j  y.ij.  ainl  I  wiii  endeavor  to  give  you  as  accurate  an  account 

01  the  aiiair  a<  ;Aj>>i:'le. 

<  v\r  Harris-(  irittin  meter  having  l>een  out  of  order  for  some  time. 

'        -  !  *    ^- •    :-.■:  :":::;:   j.-;-    .xr.-^  1  r::*.::  :  ns>td  without  refiristerintr.   I 

-  •    .    .     •.  •         •.-...::.  :.'..:  h.i.  .n*:  ^MsroveredthetrouMc. 

:        .  .      .    :.       \  ..■'    ::  .:.     :.:.  :   '-.■■'..    -.!;  :  ::^j   ■■:::   the  shaft,    and    had 

■  .    -      ::  . -.  :...    .■.:•,::...!  ^.j/. .::... 't'.l  i:oo>enet?k  had  hcen 
■     •  ■    :   :     ■■..-    : .^       .\-  k    :hr";:,'h    the    inlet   j»ii>e   to    the 


( 


'  ■ ,      '  < 


«  • 


'•::.;■  V     \    tht    uater   line   alter  the   rc}»airs 
:  •   .:      -'.  \     '  :..!:.L.l  .\  i^o-licht  meter.       rhi> 
•  ■:.  :  =  :/ .-  :■-!:..  \\  .-itlet  <^\  the  Harris-Cirirtin 
:::    -  '!■  -     :    i:.-         :  •-:    -...'..v.       There   hai-j^ened   t«)  be   a 
■  ■••:  :.   !'.  L;;-  •  -i  .'::  ■  \:.'^  ^>\::\r:  ]-']'V  above   the   valve,   and 
i  ;.  ■  -;■  '— ■  -1  i:.v  :  .lI-  :.    ■.•  ■:  ;■!  •■  ■.  vb-l  to  enlarge  this  hole  to  a 

■•-  '  '  :  .  :■  •■  :■'!.-..'  I  '  •  '■:.:■-•  :  ■.;  :■  >  tiie  «!rv  -.i-eur  inlet.  While  in  the 
'■  '  '  ::■':-'•  I  A  i-  -vM  :  ■-  •  y  ;:ic  \\\a:i  \\  iv  •  wa^  «loing  thi>  work,  and 
<'■::■  !  I  I' a<  ii'.'!  I:':.  ::v  -.rd  th  u  he  had  h.i*]  a  >liL:ht  "shot*'  or  e\- 
!"'■■■'  v.ilhi!!  :;;■;  i'-;:;<h  nMiii.  an<l  he  wiNhe<l  nie  to  stay  with 
ii  '  '  -^-d  -< '■  it  <•'.-  'Mi.^'.j  ua>  bein_:  doiu-  j'mj.erly.  Kverything  did 
-'  '  ■  •■  •  '■'•  .ill  1  iL.  ::■'.  ;'.'.d  I  (  (>'i]<l  n<.'l  a«  «<)'irii  lor  the  **  shot."  excejjt- 
-■-  ■■•■  '.;i'-  tii«'"i\  lii.i!  iiiv  tn-.js  had  >Ii]  jied.  <  au>in_:,' a  sjiark  which 
!>:■'■!•' d  :.ii  L' 1-.  I  <  :a<  ked  tiu-  i'i-i;i<h  \-:ii\e  so  as  to  have  a  sliirht 
]■!'  "  •:■    :i"':i  lii'-  ii<''der.    ^oai-ed    a:i«l    uiea-^ed    the    reamer.    an<l    we 
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went  ahead  again,  this  time  reaming  out  the  hole  successfully  to  2- 
inch  size.  A  2-inch  tap  was  placed  in  the  hole,  and  as  the  workmen 
placed  the  wrench  on  the  tap  the  gas  took  fire  again,  scorching  the 
men  slightly,  and  continuing  to  blaze  from  the  2-inch  hole.  This  was 
better  than  a  shot  inside  the  pipe,  and  we  had  little  difficulty  in  put- 
ting it  out.  It  was,  however,  more  difficult  to  explain  the  matter,  and 
more  puzzling  than  the  first  incident.  While  the  shot  might  have 
been  caused  by  a  spark  from  the  reamer  or  file,  at  the  time  of  a  sec- 
ond occurrence  I  was  present  myself,  and  I  was  sure  that  there  could 
have  been  no  spark  from  the  tap.  No  pressure  had  been  put  on  the 
wrench,  and  there  were  no  lights  in  the  room. 

After  considerable  investigation,  I  discovered  the  cause  of  our 
trouble.  Within  about  3  feet  of  the  16-inch  pipe,  and  within  about 
4  foet  of  the  2-inch  hole,  runs  the  4-inch  belt  of  a  small  Buckeye  en- 
gine. This  engine  runs  the  16-inch  exhauster,  which  draws  the  water 
gas  from  the  generator  and  relief  holders.  Frequently  we  run  from 
50.000  to  60,000  per  hour  through  this  exhauster,  at  which  times  the 
engine  goes  very  rapidly.  This  engine  was  in  service  at  the  time,  and 
was  pulling  at  the  rate  of  50,000  per  hour,  and  the  conclusion  I  came 
to  was  that  sufficient  static  electricity  was  generated  to  pass  through 
the  man  at  work  and  reach  his  reamer  and  later  his  tap.  Under  the 
proper  conditions  this  caused  a  spark,  slight,  but  sufficient  to  ignite 
the  gas,  causing  in  the  first  instance,  when  all  the  valves  were  closed, 
a  shot  within  the  pipe,  and  afterward,  when  the  pressure  was  on,  a 
flame  from  the  orifice.  We  immediately  shut  dovyn  the  engine,  went 
ahead,  and  had  no  further  trouble. 

Prior  to  this  we  had,  for  some  days,  our  Harris-Griffin  meter  out  of 
use,  with  a  portion  of  the  front  off,  and  the  inlet  pipe  removed.  It 
was  of  course  full  of  gas  when  we  shut  it  down,  and  during  the  time 
we  were  at  work  upon  it  a  quantity  of  air  mixed  with  this  gas  and 
gradually  dissipated  the  latter.  These  conditions  continued  for  some 
days,  during  all  of  which  time  the  small  Buckeye  engine  and  water 
gas  exhauster  were  running  at  full  speed.  Men  were  at  work  on  the 
meter.  The  mixture  of  gas  and  air  within  the  meter  was  very  possibly 
of  the  proper  proportions  to  be  explosive,  and  it  seems  to  me  a  very 
fortunate  thing  in  the  light  of  after  events  that  no  serious  accident  oc- 
curred at  that  time.  Had  an  explosion  occurred  then,  it  might  have 
caused  loss  of  life  and  considerable  damage,  and  it  would  without 
dou])t  have  been  attributed  to  the  carelessness  of  someone.  I  have  no 
doubt  that  many  of  you  gentlemen  have  had  experiences  similar  to  the 
above,  and  been  guided  in  your  future  conduct  accordingly;  and  it 
has  seemed  to  me  that  in  cases  of  the  opening  up,  cleaning  and  repair- 
ing of  all  gas  apparatus  of  whatever  kind  (scrubbers,  condensers  or 
meters),  that  too  great  care  connot  be  exercised  in  guarding  against 
rapidly  running  machinery.  I  feel  as  though  we,  personally,  had 
kej)t  out  of  trouble  through  good  luck  more  than  anything  else,  and  I 
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for  one  will  in  the  future  place  rapid  running  belts  in  the  same  cate* 
gory  with  lighted  gas  jets. 

DISCUSSION. 

The  President — I  understand  that  Mr.  Shelton  has  had  an  experi- 
ence similar  lo  that  described  by  Mr.  Taylor. 

Mr.  Shelton — That  is  a  misapprehension.  I  have  never  had 
electrical  developments  that  way.  I  think,  however,  that  the  paper 
of  Mr.  Taylor  very  nicely  illustrates  the  care  necessary  in  working 
around  gas  apparatus,  especially  when  it  is  in  a  partly  completed 
condition  only,  in  order  to  guard  against  possible  accidents  which 
may  be  very  serious  in  their  results.  To  illustrate,  I  might  cite  an 
incident  that  I  once  had  myself  in  connection  with  a  station  meter, 
though  not  due  to  electricity.  We  had  turned  the  gas  off,  and  were 
drilling  a  hole  in  the  back  of  the  meter,  the  water  overflow  origirally 
having  been  in  a  wrong  position.  The  meter  was  connected  with  a 
live  main,  and  gas  was  going  through  the  bye-pass.  The  workman 
drilled  a  hole  three- quarters  of  the  way  through,  and  then  started  to 
chip  out  what  was  left  with  a  hammer  and  chisel.  He  made  about 
four  chips,  and  then  made  about  4  feet  in  a  horizontal  direction !  It 
seems  that  a  spark  had  been  struck  between  the  steel  of  the  chisel 
and  the  sand  on  the  inside  of  the  casting  which  formed  the  back  head 
of  the  meter.  The  meter  simply  blew  up.  The  bye-pass  valves  evi- 
dently were  not  absolutely  t  ght,  and  the  few  feet  of  gas  leaking 
through  into  the  interior  of  the  drum  were  sufficient  to  form  an  ex- 
plosive mixture,  and  the  spark  made  caused  it  to  blow  up  very 
proiujjtly.  While  not  pertinent  lo  the  (jiiestion  of  static  electricity, 
I  do  think  the  incident  ilhistrates.  as  Mr.  Taylor's  paper  does,  the 
extreme  care  ne(  essary  to  be  exercised  in  order  to  be  on  the  right 
and  safe  side  when  working  around  the  chambers  of  gas  machinery 
which  might  by  any  possibility  contain  an  explosive  mixture.  I  think 
Mr.  'I'aylor's  j)aper  a  very  interesting  one  as  pointing  out  something 
which  is  practically  new.  I  ha\  e  attended  this  Association  for  many 
years,  but  have  never  before  heard  or  thought  of  the  point  raised  bv 
Mr.  'I'aylor,  that  electricity  may  be  derived  from  a  running  band  and 
become  a  source  of  danger.  livery  such  new  j)oint  is  distinctly  val- 
uable to  us,  and  Mr.  'I'ayh^r  has  added  to  our  knowledge  by  his 
|)aj)er. 

Mk.  IviXKR — I  have  had  experience  similar  to  that  reported  in  the 
|;aj)er.  We  had  an  allern;iting  dynamo,  very  near  to  an  arc  dynamo, 
in  the  W(jrks  (;f  which  I  had  (  harge.  and  the  man  who  attended  the 
dynauKJs  often  got  severe  shocks.  We  could  not  account  for  them. 
I  remcmberccl  some  of  my  old  gas  house  experienc^e,  and  it  came  to 
mv  aid.  In  former  davs  iheie  was  a  large  exhauster  belt  in  use  in 
the  works  of  the  New  \'ork  (ias  laght  (/omj)any,  and  we  used  to  take 
a  soda  water  bottle  and  fill  it  al)out  half  full  of  borings,  and  then  put 
an  iron  wire  through  the  cork,  and  a  little  brass  or  othec  metal  ball 
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on  top  of  that ;  we  would  hold  that  alongside  of  the  exhauster  belt  for 
awhile  and  then  carry  it  to  a  friend  and  ask  him  to  take  hold  of  the 
bottle.  He  would  take  hold  of  it  generally  with  his  two  hands,  but 
would  drop  it  immediately,  for  he  got  quite  a  shock  from  the  elec- 
tricity stored  up  in  that  improvised  Leyden  jar.  Remembering  this, 
I  expected  that  static  electricity  was  causing  the  trouble  with  our 
dynamo.  As  the  shock  sometimes  would  knock  a  man  down,  the 
men  became  cautious  and  would  not  go  near  that  dynamo.  The  belt 
which  was  driving  the  alternating  machine  ran  very  close  to  the  arc 
dynamo.  We  took  a  ^  inch  pipe,  fastened  a  piece  of  sheet  copper 
on  top,  put  it  near  the  edge  of  the  belt,  and  then  drove  the  pipe 
down  into  the  ground,  through  the  floor  of  the  house,  and  that  plan 
removed  all  the  trouble.  In  other  words,  this  pipe  became  a  con- 
ductor of  the  static  electricity  which  was  generated  by  that  belt.  It 
is  plain  that  the  danger  is  there,  and,  as  Mr.  Taylor  says,  we  will 
have  to  look  out  for  it. 

Mr.  W.  McDonald — The  Secretary  asked  me  to  say  a  word  on 
this  matter,  but  Mr.  Shelton  has  said  what  I  would  like  to  have  s  lid. 
I  am  very  glad  this  matter  has  been  brought  up.  I  think  every  meter 
manufacturer  is  familiar  with  it,  and  although  the  subject  has  nevtr 
been  brought  before  a  meeting  (in  fact,  very  little  has  been  said 
about  it  anywhere),  yet  we  all  know  there  is  great  danger  from  this 
point.  I  want  to  take  exception  to  one  statement  in  Mr.  Taylor's 
paper.  He  spoke  of  a  rapidly  running  belt.  You  cannot  tell  how 
rapidly  a  btlt  has  got  to  run  to  produce  static  electricity.  Sometimes 
quite  a  slow-running  belt,  in  certain  locations,  will  throw  off  elec- 
tricity very  freely.  Therefore,  I  think  it  quite  important  that  every- 
one should  appreciate  the  fact  that  a  belt  running  in  a  place  where 
any  gas  apparatus  is  opened  is  a  very  dangerous  thing.  The  belt 
might  better  be  stopped  ;  that  is  the  best  way  to  be  sure  of  avoiding 
danger.  I  want  to  say  further  that  no  other  piece  of  gas  apparatus  is 
so  dangerous  as  the  station  meter,  or  that  is  so  likely  to  hold  gas 
which  was  supposed  to  have  been  expelled.  The  partitions  of  the 
drum  hold  gas  for  many  days,  sometimes  for  weeks,  after  it  is  all  sup- 
posed to  be  out;  and,  therefore,  it  is  a  dangerous  thing  to  bring  any 
fire  in  contact  with  it  unless  it  has  first  been  steamed  out.  When  this 
is  done  we  may  know  that  it  is  absolutely  safe.  I  say  this  because 
there  is  a  good  deal  of  tendency  on  the  part  of  people  around  gas 
works  to  fix  station  meters  themselves  whenever  there  is  anything 
the  matter  with  them.  That  is  all  right  if  they  are  careful,  but  they 
want  to  be  warned  of  the  danger  there  is  in  handling  the  station 
meter  because  of  liability  to  explosions. 

Mr.  Faben — Mr.  McDonald  has  referred  to  the  speed  of  a  belt  as 
not  necessarily  a  fast  belt  or  a  slow  one  in  the  generation  of  the  cur- 
rent. Is  not  this  so-called  static  electricity  caused  by  the  slipping 
of  the  belt  on  the  pulley?     If  there  is  no  slipping  on  the  pulley,  there 


will  be  no  static  electricity.     Some  of  the  gentlemen  here  who  kiu 
more  about  this  subject  might  elaborBte  Ihat  poinl. 

Mr.  Wftheriiv — It  is  not  caused  by  friction  on  the  pulley,  so  farM 
I  can  nnderbland,  but  by  Ihe  friction  of  the  atmosphere — the  s-* -^ 
ai  with  a  ttacic  electric  machine. 

Mit.  Failif.n — Then  I  would  regard  that  as  a  cjuestion  of  location, 
to  that  on  extremely  dry  earth  that  would  be  true,  but  would  rare^ 
occur  on  low  ground.  I  think  that  ground  composed  of  sand  and 
gravel)  an<l  where  there  is  no  moisture,  would  have  a  tendency  to  pro- 
duce that,  if  [here  is  no  slipping  of  the  belt ;  but  1  think  it  Is  more 
common  where  there  is  some  slipping. 

Mr.  T.  D.  Miller — 1  attended  the  Denver  Exposition  the  year  il 
open^,  and  as  I  passed  under  Ihe  bell  of  the  engine  from  the  main 
■haft  I  noticed  a  piece  of  rubber  belt  lying  on  the  floor.     I  stepped 
upon  it,  and  while  standing  on  it  put  up  my  hand  lo  feel  ihe  current 
of  air,  and  immediately  got  a  spider  web  sensation  on  my  fingers.     I 
tecognized  what  it  was,  and  presently  touched  someone's  face  and 
gave  thero  quite  a  shock.     The  atmosphere  was  dry,  and  there  was 
absolutely  no  slipping  of  Ihe  belt.     In  the  plant  of  a  certain  electric    ' 
compaay  I  know  of,  there  are  two  4  loot  bells,  and  they  had  lo  put! 
up  wires  with  points  very  close  lo  (he  belt  to  take  off  the  current.  ^ 
These  works  are  located  in  a  river  bottom,  and  there  is  no  reason  in 
the  world  why  the  current,  if  developed  from  slipping  of  the  belt, 
should  not  go  right  to  ihe  ground   ibrough  the  main  pulley.      The 
grounding  was  done  in  order  to  take  away  the  danger  of  shock  lo  the 
men  passing  near  the  belt. 

Mr.  F.ahf.n — Is  that  not  a  dry  situation? 

Mh.  T.  D.  Miller — No ;  it  is  right  in  the  river  bottom,  and  they 
have  had  to  encase  the  lower  half  of  their  main  pulleys,  Which  are 
very  large,  with  sheet  iron,  to  keep  the  river  from  coming  up  and 
wetting  the  belt. 

Mr.  WiTHERBV — It  is  not  so  much  due  to  the  slipping  of  the  belt 
on  the  drum  as  to  Ihe  humidity  of  the  atmosphere.  In  damp,  foggy 
mornings  or  evenings  the  static  electricity  would  be  hardly  notice- 
able, but  on  a  cold,  dry  night  we  have  sometimes  found  it  suflicleni 
to  almost  knock  one  down. 

Mr.  W.  McDonald— My  experience  leads  me  to  the  same  conclu- 
sion. In  the  capitol  at  Albany,  N.  V.,  in  the  hot-air  rhsnbtr  is  an 
18-inch  belt — the  floor  is  of  cement  {which  conducts  electricity  very 
freely) — and  it  has  been  noticed  that  if  persons  whose  hair  is  per- 
fectly dry  stand  in  that  chamber  under  the  belt,  immediately  their 
hair  will  stand  up,  and  there  will  be  a  current  of  electricity. 

On  motion  of  Mr.  T.  D.  Miller,  the  thanks  of  the  Association  were 
voted  to  Mr.  Taylor  for  his  paper. 
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NEXT  PLACE  OF  MEETING. 

The  President— I  understand  that  Mr.  Howard  has  been  dele- 
gated to  serve  as  Chairman  of  the  Committee  on  next  place  of  meet- 
ing.    Is  Mr.  Howard  ready  to  report? 

Mr.  Howard — Although  not  named  as  the  Chairman  of  the  Com- 
mittee, I  will  state  that  Milwaukee,  Wis.,  has  been  selected. 

On  motion  of  Mr.  Jenkins,  the  report  was  received  and  adopted. 

REPORT  OF  COMMITTEE  ON  PRESIDENT'S  ADDRESS. 

Mr.  D.  McDonald  read  the  following  report  submitted  by  the  Com- 
mittee on  President's  address: 

To  the  Western  Gas  Association :  The  Committee  on  President's 
Address  beg  leave  to  report  that  we  have  given  to  that  paper  the  con- 
sideration which  its  strength  and  general  good  judgment  entitle  it, 
and  while  we  commend  the  whole  document  to  the  careful  considera- 
tion of  our  members,  we  especially  call  attention  to  the  following 
features : 

The  statement  as  to  the  increasing  use  of  incandescent  gas  burners 
in  street  lighting  is  very  encouraging  and  should  prompt  our  mem- 
bers to  continue  this  invasion  of  what  has  now  become  the  enemy's 
country. 

While  your  Committee  do  not  agree  that  the  gas  is  likely  to  have 
the  same  temperature  at  the  consumers'  meters  that  it  has  at  the 
works,  and  that,  therefore,  temperature  does  not  exercise  a  material 
influence  on  the  question  of  leakage,  we  heartily  indorse  the  necessity 
of  keeping  mains,  services  and  meters  in  as  near  a  perfect  condition 
as  possible,  so  that  the  leakage  may  be  reduced  to  a  minimum. 

With  regard  to  fuel  gas,  we  indorse  all  that  the  President  has  said ; 
but  we  remind  the  members  that  the  use  of  gas  for  fuel  already  fur- 
nishes a  profitable  outlet  for  a  large  part  of  our  product,  while  it  holds 
out  the  promise  of  a  very  much  larger  expansion  in  the  future. 

We  believe  the  suggestions  concerning  coal  tar  are  both  timely  and 
eminently  practical,  and  recommend  them  to  the  serious  considera- 
tion of  the  members  of  this  Association. 

With  regard  to  the  suggestion  for  extending  our  membership,  we 
think  the  plan  an  excellent  one  ;  at  the  same  time,  we  think  that  sight 
should  not  be  lost  of  the  fact  that  the  quality  of  our  membership  is 
even  more  important  than  its  size,  and  care  should  be  taken  to  seek 
for  members  only  such  men  as  will  be  a  credit  to  the  Association,  and 
be  able  to  profit  by  its  meetings. 

Concerning  the  eloquent  and  patriotic  remarks  with  which  the 
President  has  closed  his  address,  we  are  glad  of  this  new  proof  that 
the  odors  of  hydrocarbon  vapors  stimulate,  rather  than  smother,  the 
fires  of  patriotism ;  at  the  same  time  we  feel  that  it  would  seem  as  if 
we  were  not  duly  grateful  to  Divine  Providence  if  we  failed  to  con- 
gratulate the  members  of  this  Association  on  the  fact  that  their  works 
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are  indeed  Western^  and  hence  out  of  reach  of  the  longest  gun  that 
floats  on  the  ocean.  (Mr.  Miller  of  this  Committee  dissents  from 
this  paragraph,  as  his  works  have  thoughtlessly  located  themselves 
close  to  tidewater,  where  the  tall  holders  present  a  tempting  mark  for 
target  practice.  He  asks  suggestions  of  some  quick  method  by  which 
a  shell-hole  in  a  gas-holder  can  be  stopped,  without  serious  risk  of 
getting  a  similar  hole  in  the  Superintendent.)  All  of  which  is  respect- 
fully submitted. 

Donald  McDonald, 
Frederick  Egner, 
Alten  S.  Miller, 

CommiiUe. 

On  motion  of  Mr.  Miller  the  report  was  received  and  filed. 

VOTING  ON  THP:  AMENDMENT  TO  THE  CONSTITUTION. 

Thk  President— We  will  now  proceed  to  vote  on  the  proposal  to 
amend  the  Constitution,  as  per  the  articles  submitted  in  the  report  of 
the  Board  of  Directors  yesterday  morning.  What  is  your  pleasure 
thereon? 

Mr.  F^gner  moved  the  adoption  of  the  amendment  proposed,  which 
motion  was  seconded  by  Mr.  Thompson. 

The  President — Is  there  any  discussion  on  the  question? 

The  Secretary — I  wish  to  explain  that  the  only  change  proposed 
is  one  which  will  give  to  Associate  members  the  right  to  vote.  Now 
they  have  not  that  right.  •  But  they  will  not  have  the  right  to  hold 
office. 

Mk.  I-'ok-  ixf.i. —  I  think  the  Sccrelarv  is  mistaken.  The  change 
pr(>p()>L'<l  really  docs  away  with  the  distinction  as  it  now  exists,  between 
Active  ;ind  Assoc  ialc  incnibeis.  'i'he  mere  right  of  holding  oltice  in 
an  Ass(M  iation  (.f  this  kind  docs  not  amount  to  anything  at  all.  We 
h<i\  c  three  otVuers,  and  there  are  some  s^><^>  members:  so  that  only 
one  per  cent,  of  members  hi^ld  otitice.and  a  member  might  live  to  be 
i(;o  years  old  and  yet  not  have  any  irreat  chance  of  holding  otti(^e. 
The  essence  ol  distil. (tion  between  Active  and  Associate  membership 
in  all  Association^  has  been  the  rii-ht  to  vote.  Active  members  have 
the  right  to  vote,  while  Associate  membeis  ha\  e  not  that  right.  I 
siipi'ose  it  is  still  an  open  (jneslion  whether  it  is  advisable  to  divide 
the  membt*rship  in  Associations  of  this  character  into  Active  and 
Asso(  iate.  IV-isonally  I  think  it  is  desirable:  and  I  think  that  hav- 
ing done  it  in  this  Ass(.)ciation  we  should  not  now  go  back  and  do 
away  entirely  with  the  dislindion  by  conferring  the  right  to  vote  on 
our  Associate  members.  If  we  are  ready  to  do  that,  let  us  do  awav 
with  tlie  distinction  entirely  and  have  only  Active  members  and 
Honorary  members,  and  have  the  Associate  members  done  away 
with  by  transferring  them  all  to  Active  membership. 

'rm:  SK(ki.F\KV— I   am  certainly  not  mistaken    in   the    i)urport   of 
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these  amendments  to  the  Constitution.     I  am  merely  stating  what  it 
is  proposed  to  accomplish  with  them. 

The  President  put  the  question  and  declared  that  the  amendments 
proposed  were  adopted. 

LETTERS  OF  REGRET. 

The  Secretary  announced  that  he  had  received  letters  from  the  fol- 
lowing named  gentlemen  expressing  their  regret  at  not  being  able  to 
attend  the  meeting:  Fred  S.  Benson,  W.  H.  Bradley,  Samuel  T. 
Bodine,  Eugene  Vanderpool,  F.  M.  Doan,  Charles  W.  DeArmitt, 
James  H.  Armington,  John  S.  Chambers,  James  G.  Raynor,  W.  H. 
Odiorne,  William  R.  Beal,  W.  H.  Pearson  and  I.  C.  Copley. 

ROLL  CALL. 

The  following  members  responded  to  the  roll  call :  (See  also  list 
of  new  members  admitted  at  this  meeting;  ante,  p.  353.) 

Honorary, 

Slater,  A.  B. ,  Providence,  R.  L     Humphreys,  C.  J.  R.,  Lawrence, 
Harbison,  J.  P.,  Hartford,  Conn.       Mass. 

White,  W.  H.,  New  York  City.       Leach,  H.  B.,  Taunton,  Mass. 

Howard,  J.  B.,  Galena,  Ills. 

Active, 

Barret,  A.  H.,  Louisville,  Ky.        Ellison,  B.  F.,  St.  Paul,  Minn. 
Baxter,  L  C,  Detroit,  Mich.         Faben,  C.  R.,  Jr.,  Toledo,  O. 
Blodget,  C.  W.,  Brooklyn,  N.  Y.  Ferrier,  J.,  Columbus,  Ga. 
Bolcom,  H.  C,  Winona,  Minn.     Forbes,  J.,  Chattanooga,  Tenn. 
Branch,  A.  H.,  Denver,  Col.         Forstall,  A.  E.,  Montclair,  N.  J. 
Brown,  J.  S.,  Danville,  Ky.  Fullerton,  G.,  Jr.,  Buffalo,  N.  Y. 

Butterworth,  I.,  Columbus,  O.       Glass,  Sheldon  J.,  Milwaukee, Wis. 
Byers,  C.  A.,  Toledo,  O.  Harris,  W.  H.,  Mansfield,  O. 

Callender,  E.  P.,  New  York  City.    Harper,  G.  H.,  Altoona,  Pa. 
Cathels,  E.,  Hamilton,  Ont.  Holmes,  B.  P.,  Youngstown,  O. 

Chollar,  B.  E.,  St.  I^uis,  Mo.       Humphreys,  A.  C,  New  York  City. 
Christie,  W.  H.,  Corning,  N.  Y.    Jenkins,  E.  H.,  Buffalo,  N.  Y. 
Corscot,  J.,  Madison,  Wis.  Jones,  T.  C,  Delaware,  O. 

Covvdery,  E.  G.,  Milwaukee,  Wis.  Knight,  C.  S.,  Fort  Wayne,  Ind. 
Cowdrey,  R.  E.,  Topeka,  Kas.  Knight,  J.  J.,  Kalamazoo,  Mich. 
Cole,  C.  H.,  Lima,  O.  Lathrop,  A.  P.,  Columbus,  O. 

Cressler,  A.  D  ,  Fort  Wayne,  Ind.  Littleton,  A.  W.,  Quincy,  Ills. 
Croul,  J.,  Detroit,  Mich.  Lynn,  J.  R.,  Port  Huron,  Mich. 

Douglas,  H.W.,  Ann  Arbor,  Mich.  Lynn,  J.  T.,  Detroit,  Mich. 
Dunbar,  J.  W.,  New  Albany,  Ind.  McAdam,  B.,  Michigan  City,  Ind. 
Dixon,  J.  A.,  East  Orange,  N.  J.  McClary,  N.  A.,  Chicago,  Ills. 
Eaton,  W.  M.,  Jackson,  Mich.       McDonald,  W.,  Albany,  N.  Y. 
Egner,  F.,  Norfolk,  Va.  McDonald,  D.,  Louisville,  Ky. 

Elbert,  V.L.,  Menominee,  Mich.    Mcllhenny,  J.  D.,  Phila.,  Pa. 


Miller.  A.  BW  Yorlt  City. 

Miller,  T.  h.      »allas.  Tex. 
Mitchell.  K.  \i.,S[  Joseph.  Mo. 
Montgomery,  J.,  Scdalia,  Mo. 
Morgans,  W.  H.,  Ponliac,  Mich. 
Munlock,  G.  T.,  Elkhart,  Ind. 
Murdocfc,  J.  W.,  OitawB,  Ills. 
Ncclcy,  J.  D.  S.,  Lima,  O. 
O'Mallcy,  P.,  Aurora,  Ills. 
Owen,  C.  J..  Si.  Louis,  Mo. 
Perkins,  B.  W.,  South  Bend,  Ind. 
Powell.  W.  £.,  Logansport,  Ind. 
Pratt,  E.  C-.  Des  Moines,  Iowa. 
Printi,  R.,  Zanesvillc,  O. 
R«msdell,  G.  G..  Phila.,  Pa. 
Raynor,  C.  H..  Adrian.  Mich. 
Runner,  /..  T.  F.,  Frceporl,  Ills. 


Salter,  J.,  Covington.  Kv. 
Sellers,  W.  B.,  Covington.  Ky. 
Shelton,  F.  H.,  Phila.,  Pa. 
Slater.  H.  C  Milwaukee,  Wis. 
Somerville,  J-,  Indianapolis.  Ind. 
Starr.  J.  M.,  Richmond,  Ind. 
Steinwedell,  W,,  Quincy.  Ills. 
Summers,  F.W.,HomelIsville,N.y. 
Tayler,  G.  H.,  Warren,  O. 
Thompson,  G.  T. .  New  York  City. . 
Thwing,  O.  O.,  St.  Louis,  Mo. 
Walbridge,  H.  D.,  Detroit.  Mich.; 
Walls-e.  W.,  Lafayette,  Ind. 
\V        ngton,  D.  R..  Cleveland.  O. 
,  C.  H.,  Athens,  O. 

.       ,  G.  E.,  New  Vork  City. 

ung.  P.,  Buffalo,  N.  Y. 


Bredel,  F..  Milwaukee,  Wis. 
Carpciilcr.  H.  A.,  Allegheny,  Pa. 
Clark.  G.  M.,  Chicago,  Ills. 
Collins.  D.  J.,  Phila..  Pa. 
Corbus,  F.  G.,  Chicago,  Ills. 
Dell,  J..  St.  I.ouis,  Mo. 
D«'Vcr.  F.  I.,  nctroil,  Mich. 
Eaton.  A.  B.,  Chicago,  Ills. 
Eilbeck.  A.  B..  Phila.,  Pa. 
Goodwin,  \V.  W..  Phila.,  Pa. 
Guldlin.O.N.,  Fort  Wayne,  Ind. 
Harper,  H.  D.,  Chicago,  Ills. 
Hayward.S.  F.,  New  York  City. 
Henderson,  E.  H..  Pittsburgh. Pa. 
Higgins,  C.  M.,  New  York  City. 
Jacobs.  C.  H  ,  Detroit,  Mich. 
Manser,  J.  M.,  Royersford,  Pa. 

REPORT  OF  COMMITTEE  ON  MEMORIALS. 

Mr.  I.  C.  Baxter  read  the  following  report  from  the  Committee  on 
Memorials : 

Whereas,  It  has  pleased  an  Omnipotent  Creator  to  remove  from 
our  midst  during  the  past  year  three  worthy  members  of  this  Associa-- 
tion,  as  follows: 

GEORGE  S.    HARRIS. 

George  S.  Harris,  late  Superintendent  of  the  Mansfield  (Ohio)  Gas- 
Light  Company,  who  departed  this  life  June  14th,  1397.     For  many 


Moses.  F.  D.,  Trenton,  N.  J. 
Osius,  G..  Detroit,  Mich. 
Persons,  F.  R.,  Toledo,  O. 
Prendergast,  D.  J.,  Phila.,  Pa. 
Roots,  D.  T.,  Connersville.   Ind, 
Roper,  G.  D.,  Rockford,  IPs. 
Russell.  D.  R.,  St.  Louis,  Mo. 
Rue,  G.  W.,  Chicago,  Ills. 
Stacey,  J.  E.,  Cincinnati,  O. 
Siratton,  S.  S  ,  Chicago,  Ills. 
Van  Wie,  E.  G.,  Detroit,  Mich. 
Waugh,  F.  K.,  Chicago,  Ills. 
Weber.  O.  B.,  New  York  City. 
Wells,  F.  K.,  Chicago,  Ills. 
Whirle,  J.  J.,  Chicago,  Ills. 
Wickham,  L.,  St.  Louis,  Mo. 
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years  he  was  actively  engaged  in  the  gas  industry,  and  was  recog- 
nized as  an  able  business  man  and  an  excellent  gentleman. 

A.    E.    SMYTHE. 

A.  E.  Smythe,  late  Secretary  of  the  Mutual  Fuel  Gas  Company,  of 
Chicago,  Ills.,  who  died  July  9th,  1897.  While  not  connected  with 
us  for  so  long  a  term  of  years,  he  had  made  an  impression  upon  all 
who  knew  him  in  the  walks  of  life.  Genial  and  companionable,  his 
presence  will  be  sadly  missed  by  those  who  knew  him  best ;  and 

J.    D.    THOMPSON. 

J.  D.  Thompson,  late  Treasurer  of  the  Laclede  Gas  Light  Com- 
pany, of  St.  Louis,  Mo.,  who  died  February  15th,  1898.  Mr. 
Thompson  had  been,  since  the  early  years  of  this  Association,  one  of 
its  most  energetic  and  willing  supporters.  A  kind  husband,  a  dutiful 
father  and  a  firm  friend,  he  held  the  respect  of  all  in  the  community 
where  he  made  his  home,  and  was  highly  regarded  by  those  who 
knew  him  in  his  business  life. 

Be  it  Resolved^  That  in  the  death  of  these  members,  this  Associa- 
tion feels  that  it  has  sustained  an  inestimable  loss,  and  that  while  we 
bow  our  heads  in  humble  submission  to  the  Divine  decree,  we  extend 
our  heartfelt  sympathy  to  their  families  and  friends. 

Be  it  also  Resolved^  That  these  resolutions  be  spread  upon  the 
minutes  of  the  Western  Gas  Association. 

Isaac  C.  Baxter, 
Geo.  G.  Ramsdell, 
C.  W.  Blodget, 

Committee, 

On  motion  of  Mr.  W.  McDonald,  seconded  by  Mr.  F.  Egner,  the 
report  was  received  and  adopted  by  a  rising  vote ;  and  the  Secretary 
was  instructed  to  send  a  copy  thereof  to  the  families  of  the  deceased 
members. 

Mr.  O.  O.  Thwing,  of  St.  Louis,  Mo. ,  read  the  following  paper  on 

METHODS  OF  ESTIMATING  THE  VALUES  OF  GAS 

LIQUORS. 

The  volumetric  test  of  ammoniacal  liquors,  with  which  this  paper 
deals,  is  dependent  upon  the  law  of  definite  proportions ;  in  conse- 
quence of  which,  when  two  or  more  substances  are  combined  to  form 
a  new  substance,  the  combining  substances  must  be  present  in  certain 
fixed  and  unalterable  proportions  by  weight,  as  laid  down  by  this  law. 
Thus  we  know  that  49  parts  by  weight  of  pure  sulphuric  acid  will 
completely  neutralize  1 7  parts*  by  weight,  of  pure  ammonia,  forming 
66  parts,  by  weight,  of  a  new  substance  that  is  neither  acid  nor  alkali, 
has  none  of  the  peculiar  properties  of  either  of  its  constituents,  but  is 
a  neutral  salt  called  sulphate  of  ammonia.    Knowing  this,  if  we  should 
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I  h<'  '.ol'iii'xi  III  \  hoiii  spattrring  over  into  1).  A  long  fnnncl-tiibe 
('.  uiih  Miital)]'-  itafid  a!j<l  rj.inip  for  snpp(;rting  it:  and  a  No.  6  or 
7  (ItiMiii  1>«  il.'f.  I ).      if  it  i^  i«'(|iiiic'd  to   make   one's  own   solutions. 
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a  good  chemical  balance,  with  a  set  of  metric  weights,  and  two  or 
thiee  i,ooo  c.c.  liter  flasks,  will  also  be  required. 

An  indicator  is  a  substance  that  is  of  one  color  when  in  an  acid 
solution,  and  of  another  when  in  an  alkaline  one,  and  is,  therefore, 
used  to  determine  when  a  solution  has  been  completely  neutralized. 
Litmus  is  red  when  acid  and  blue  when  alkaline.  Methyl  orange  is 
pink  when  acid  and  yellow  when  alkaline.  Pbenolpbthalein  is  color- 
less when  acid  and  red  when  alkaline.     Cochineal  is  a  straw  color 
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when  acid,  a  wine  color  when  neutral,  and  purple  when  alkaline.  Of 
these  indicators,  the  best  to  use  in  testing  ammonia  is  cochineal. 
Pbenolpbthalein  and  litmus  are  affected  by  carbonic  acid,  and  the 
first  is  also  decomposed,  to  a  certain  extent,  by  ammonia.  Methyl 
orange  has  a  very  gradual  and  slight  color  change  when  passing  from 
an  acid  to  an  alkaline  condition,  and  the  exact  point  of  neutrality  is 
exceedingly  hard  to  distinguish.  None  of  the  three  has  a  distinctive 
color  for  the  neutral  condition.  Cochineal  is  not  subject  to  any  of 
these  objections. 
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To  make  the  cochineal  indicator,  get  the  ordinary  '*bugs"  and 
pulvcri/c  a  small  handful  in  a  mortar.  When  powdered  put  into  a 
lillci  paper,  in  a  funnel,  and  percolate  with  a  ''tincture  solution  *'  of 
hall  alci>hol  and  half  water.  This  will  make  enough  strong  solution 
to  lUl  an  S-ounco  bottle,  and  should  be  kept  for  convenience  in  a 
bottle  with  a  perforated  cork  in  which  a  glass  tube,  with  the  outside 
end  diawn  down,  has  been  inserted.  The  indicator  can  then  be 
sluken  oi  sipiirted  into  the  solution  to  be  titrated,  and  a  very  few 
div»ps  are  all  that  is  rotpiired  in  the  operation.  As  said  before,  it 
m\es  {o  the  aril!  solution  a  straw  color,  to  the  neutral  a  wine  color, 
and  io  the  alkdine  a  deep  purple. 

I'he  !\onnal  volumetric  solutions  of  sulphuric  acid  and  of  carbonate 
ol  soda  can  be  oiUained  from  almost  any  large  chemical  house,  but 
wiioie  the  appliances  are  at  hand  it  is  much  more  satisfactory  to 
make  them,  or  at  least  to  check  u])  the  solutions  purchased.  Standard 
in  normal  sulphuric  acid  contains  49  grammes  of  pure  sulphuric  acid 
pel  liter  of  solution  in  water.  Normal  carbonate  of  soda  contains  53 
grammes  of  pure  carbonate  of  soda  per  liter  of  solution. 

The  normal  solution  of  carbonate  of  soda  is  prepared  by  weighing 
53   grammes  of  the    chemically  pure  carbonate  into  enough  pure, 
distiileil  water  to  make  a  liter  of  solution  at  60°  F.     It  is  well  to  heat 
the  soda  for  10  to  15  minutes  before  weighing,  in  a  platinum  cruci- 
ble, keeping  the  bottom  of  the  crucible  at  a  dull,  red  heat,  and  after- 
ward cooling  in  a  desiccator,  in  order  to  drive  off  any  moisture  that 
might  be  present.    If  the  soda  is  fresh,  however,  this  is  hardly  neces- 
s.ii  V.      Pc'isoiKillv,  I  piefcT  a  srini-nonnal  solution  of  26^  grammes  of 
llu-  (\nl)()natc  ol  soda  to  the   liter,  of   which   it  retjuires  two  volumes 
lo  lU'utrali/c  oiu*  of  the   normal   ac^id.      It  should   be  ex|)lained    here 
that  the  noiinal  or  standard  solutions  of  acids  and  alkalies  are   made 
so  that  they  will  combine  with  and  neutralize   eat  h  other  comj)lctelv. 
volume  for  volume. 

Normal  sulphuric  acid  cannot  be  made  by  weighing  the  acid  into 
th'j  solution,  for  several  reasons.  It  is  a  li<]ui(l  and  a  burning  acid  : 
its  purity  is  always  doubtful,  and  it  absorbs  moisture  from  the  air 
very  rapidly,  changing  its  weight  at  the  time.  It  is.  therefore,  made 
first  to  a  certain  extent  by  guess,  and  afterward  tested  by  one  cjr 
more  of  se\eral  methods,  and  anv  error  that  mav  exist  discovereil 
and  corrected. 

To  make  the  normal  solution  of  sulphuric  acid,  take  26.7  c.c. 
of  chemi(ally  pure  acid,  1.84  gra^ity.  and  place  in  enough  pure, 
distilled  water,  to  make  a  solution  of  one  liter  at  60  F.  This  will 
l)e  very  near  to  a  normal  solution.  To  ascertain  its  degree  of  cor- 
rectness any  or  all  of  the  following  methods  may  be  a|)plied. 

1.  It  may  be  titrated  against  the  carbonate  of  soda  solution  which, 
if  carefully  made  from  ])ure  materials,  will  be  correct. 

2.  It  may  be  precipitated  by  means  of  barium  chloride,  the  pre- 
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(iipitate  filtered,  ignited  and  weighed,  and  the  proportion  of  sulphuric 
acid  calculated  from  the  weight  of  the  barium  sulphate. 

3.  Ammonium  chloride,  which  can  be  obtained  chemically  pure, 
can  be  distilled  in  the  apparatus  shown  in  the  sketch  and  the  pro- 
portion of  acid  ascertained  by  titration,  as  in  the  estimation  of  am- 
monia detailed  later  on.  The  first  test  is  the  easiest,  shortest,  and, 
where  the  normal  carbonate  of  soda  solution  has  been  carefully 
made  of  pure  material,  will  be  correct.     It  is  made  as  follows: 

Fill  one  of  the  50  c.c.  burettes  with  the  acid  solution  and  the  other 
with  the  normal  carbonate  of  soda.  Draw  off  exactly  25  c.c.  of  the 
acid  into  a  beaker  and  put  in  enough  of  the  cochineal  to  thoroughly 
color  it.  It  will  be  a  clear  straw  color.  Place  the  beaker  below  the 
other  burette  and  carefully  drop  the  standard  carbonate  <  f  soda  into 
it,  stirring  it  constantly  with  a  glass  rod  or  spatula,  until  the  straw 
color  has  been  succeeded  by  the  wine  color.  It  is  well  for  the  be- 
ginner to  have  another  beaker  at  hand  containing  pure  water,  colored 
by  cochineal,  in  order  that  he  may  ascertain  when  the  solution  has 
reached  the  neutral  point,  by  comparison. 

If  it  takes  exactly  25  c.c.  of  the  normal  soda  solution  to  neutralize 
the  25  c.c.  of  acid,  then  the  acid  is  normal  and  contains  exactly  49 
grammes  of  sulphuric  acid  to  the  liter  or  6.54  ounces  to  the  gallon. 
If  it  requires  more  than  25  c.c.  of  the  soda  the  acid  is  too  strong, 
and  if  it  requires  less  it  is  too  weak.  When  the  difference  is  not  very 
much  it  is  well  to  let  it  go,  making  a  note  of  the  corrected  ounce 
strength,  and  using  it  instead  of  the  regular  6.54  in  the  calculations. 
Thus,  if  it  takes  25J  c.c.  of  soda  to  neutralize  the  acid,  we  know  that 
the  solution  is  2  per  cent,  strong,  and  is,  therefore,  6.67  ounces  to 
the  gallon.  In  testing  with  this  acid  we  would  therefore  use  6.67  in 
the  equations  instead  of  6.54,  as  given  in  the  example  later  on. 

If  it  is  desired  to  make  the  acid  absolutely  normal,  the  addition  of 
2  per  cent,  more  water  will  produce  the  result.  It  is  the  practice,  in 
making  large  (|uantities  of  normal  arid,  to  use  a  known  weight  of 
water,  make  the  solution  purposely  a  little  strong,  ascertain  its 
strength,  and  then  add  enough  of  water  by  weight  to  make  it  normal. 

The  second  test,  or  check  of  the  acid,  by  precipitation  as  sulphate 
of  barium,  recjuires  considerable  skill  in  manipulation  and  a  rather 
better  equipped  laboratory  than  will  be  found  in  most  gas  works. 
Therefore  it  will  not  be  given  in  detail. 

For  the  third  test,  take  2.673  grammes  of  chloride  of  ammonium, 
and  distill  with  about  10  grammes  of  caustic  soda  or  potash,  into  55 
c.c.  of  the  acid  solution.  Titrate  to  ascertain  how  much  acid  re- 
mains. The  ammonia  from  the  above' amount  of  chloride  would  neu- 
tralize exactly  50  c.c.  of  normal  acid. 

In  all  these  and  the  following  operations,  great  care  should  be 
taken  to  prevent  error.  Instruments  should  be  kept  clean  and,  as 
far  as  possible,  used  each  time  for  the  same  purpose.     One  burette 
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should  a] ma) 6  be  used  for  the  acid  solutioDS,  asd  another  one  for  the 
alkaline.  A  good  way  to  distisguish  them  is  to  scratch  the  instni' 
ments  used  with  acids,  slightly  with  a  file. 

Before  making  a  test  of  gas  liquor  it  is  necessary  to  know  approxi- 
mately how  strong  it  is.  This  can  be  ascertained  by  the  Twaddel 
hydrometer,  allowing  2-ounce  strength  for  each  degree  at  60^  F.,  and 
adding  one  ounce  to  the  result  for  safety.  If  your  liquor  shows  3^ 
Twaddel.  assume  that  it  is  7-ounce  liquor.  Another  plan  is  to  take 
10  c.c.  of  the  liquor  to  be  tested,  dilute  with  about  10  times  its  volume 
of  water,  color  with  cochineal,  and  drop  normal  acid  into  it  until  the 
color  changes  to  the  acid  tint.  This  m^ill  give  the  amount  of  acid 
required  for  each  10  c.c.  of  liquor  used  in  the  test,  but  an  excess  of 
5  or  10  c.c.  should  be  added  for  the  first  test. 

Suppose  that  we  have  made  the  preliminary  test,  that  the  liquor 
shows  3' Twaddel.  and  required  10.2  c.c.  of  acid  to  neutralize  10  c.c. 
We  will  make  the  test  with  50  c.c  of  liquor.  We,  therefore,  first  put 
into  the  beaker  I),  five  times  10.2  c.c.  or  51  c.c,  plus  5  c.c.  for 
safety,  equals  56  c.c.  of  normal  acid :  and  add  enough  pure  water  to 
brmg  the  solution  about  2  inches  hiph  in  the  beaker.  Adjust  the 
tube  C  so  that  it  is  sealed  about  ^  inch  in  the  acid  solution.  Measure, 
by  means  of  ]>ipette.  50  c.c.  of  the  lifjuor  to  be  tested  into  the  boiling 
flask  .'\,  add  water  until  the  solution  is  about  300  c.c,  adjust  the  flask 
so  that  its  bottom  is  about  2  inches  above  the  top  of  the  Bunsen 
burner,  drop  into  the  flask  about  10  grammes  of  caustic  soda  or  pot- 
ash, either  in  solution  or  dry.  and  rjTiickly  connect  the  apparatus  to- 
gtther.  This  can  easily  be  done  i»y  reason  of  the  flexible  rubber 
stopp'rr  at  the  bottom  of  H.  and  of  the  flexible  rubber  connections  be- 
tween ]j  and  C. 

li'.'^^in  U)  bull  the  solution  in  A.  slowly  at  first,  and  gradually  in- 
creasing until  it  is  at  a  brisk  boil.  Continue  boiling  until  ihe  solution 
in  A  has  been  rediued  in  volume  al)out  one-half.  Remove  the  flame 
and  disconnect  the  a])j>aratus.  taking  it  apart  also  at  the  rubber  con- 
nection at  the  top  of  (.'.  Raise  C  clear  of  the  solution  in  D,  and  wash 
C  into  1)  with  water,  inside  and  out.  It  maybe  washed  on  the  inside 
by  attaching  a  small  funnel  to  the  rubber  tube  at  the  top.  Set  D  aside  to 
cool.  It  could  l;e  titrated  hot.  but  the  color  reaction  is  not  so  clear  as 
when  It  is  at  an  (ordinary  temperature. 

When  the  solution  is  at  alxnit  the  temperature  of  the  room,  color 
with  th<:  (orhineal  anri  neutralize  with  the  normal  soda  solution  as 
(liie^  led  in  the  first  test  for  acid. 

Sni>p(jse  that  in  this  rase  it  requires  6  8  c.c.  of  the  semi-normal  or 
^..j  (  .<  .  of  the  normal  rarbcuiate  of  soda  to  neutralize  the  solution. 
We  lh'*n  h  i\c  th'.*  foil') wing  data  : 

A.  normal  .k  irj  uscfj  56.00  c.c. 

S,  nonnal   Sf;(ia    used ,5.40  r.c. 

!-.  litjiioi    te"«ted ^o. no  c.c. 

Strength  of  acid  6  54  ounces  per  gallon. 
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The  following  equation  will  give  us  the  strength  of  the  liquor : 

L:  (A— S)::  6.54:  X. 
L=:5o. 
A — 8  =  52.6. 
Therefore, 

50:52  :  :  6.54:X. 
X  =  6.88. 

The  strength  of  the  liquor  is,  therefore,  6.88  ounces  per  gallon.  In 
other  words,  the  acid  neutralized,  as  found  by  deducting  the  amount 
of  normal  soda  used  from  the  original  amount  of  acid  taken,  multi- 
plied by  6.54  and  divided  by  the  amount  of  liquor  taken  for  the  test, 
will  give  the  strength  of  the  liquor  in  ounces  per  gallon. 

If  it  is  required  to  designate  the  amount  of  ammonia  in  pounds  per 
gallon,  multiply  the  ounce  strength  by  .0217.  Thus,  in  the  case  of 
the  liquor  we  have  been  considering,  which  is  6  SS  ounces  per  gallon, 
there  would  be  .1493  pound  of  ammonia  to  the  gallon.  In  the  same 
manner,  if  the  per  cent,  of  ammonia  by  weight  is  required,  we  first 
find  the  weight  of  a  gallon  of  the  liquor  at  60°  F.  and  divide  the 
weight  of  the  ammonia  to  the  gallon  by  it.  To  compute  the  yield  of 
sulphate  per  gallon,  multiply  the  pounds  of  ammonia  per  gallon  by 
3.88,  which  will  give  the  sulphate  in  pounds. 

A  rough  test  for  concentrated  liquor,  which  will  be  within  i  or  2  per 
cent,  of  correct,  is  as  follows : 

Take  of  66°Baume,  or  1.84  specific  gravity  sulphuric  acid,  11  fluid 
ounces.  Add  to  this  29  fluid  ounces  of  water.  Then,  taking  2  fluid 
ounces  of  concentrated  liquor,  each  J  fluid  ounce  of  acid  will  indicate 
I  ounce  strength  of  the  liquor.  The  test  is  made  by  dropping  the 
acid  from  a  burette,  graduated  to  fractions  of  a  fluid  ounce,  into  the 
liquor,  stirring  continuously  with  a  glass  rod  and  testing  frequently  by 
applying  the  wetted  end  of  the  rod  to  blue  litmus  paper  until  it 
ch.inges  slightly  to  red. 

It  is  as  important  for  the  superintendent  of  a  gas  works  to  know  the 
number  of  ounces  or  pounds  of  ammonia  that  be  produces  as  it  is  to 
know  the  bushels  of  coke  or  gallons  of  tar.  Unless  the  production  of 
ammonia  runs  as  evenly  as  the  other  residuals  something  is  wrong  and 
should  be  remedied.  It  is  of  great  importance  to  the  one  who  con- 
centrates his  liquor,  for,  by  sampling  and  testing  systematically  both 
his  crude  and  his  concentrated  liquors,  he  is  informed  of  the  efficiency 
of  his  apparatus.  The  one  who  sells  his  liquor  by  the  ton  of  coal  car- 
bonized should  know  the  amount  he  is  producing,  for  it  will  give  him 
a  basis  of  comparison  with  the  conditions  at  other  places  and  valuable 
data  on  which  to  base  any  renewal  or  change  of  contract.  Those 
who  sell  by  the  pound  of  ammonia  or  by  the  ounce-gallon  should  cer- 
tainly test  their  own  liquor,  for  a  check,  for  he  would  be  thought  a 
])ecnliar  manager  who  sold  coke  b)  the  ton  and  had  no  scales  nor 
weighmaster. 
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DISCUSSION. 


The  President — Mr.  J.  R.  Lynn  should  have  something  to  say  on 
the  matters  discussed  in  Mr.  Thwing's  paper. 

Mr.  J.  R.  Lynn — I  do  not  know  that  I  have  any  comment  to  offer 
on  Mr.  Thwing's  very  commendable  paper.     I  think  though  it  is  time 
we  all  fully  realized  the  importance  of  the  subject  of  ammoniacal 
liquor  to  the  gas  industry,  especially  when  we  take  into  consideratioD 
the  fact  that  quite  a  number  of  gas  companies  throughout  the  country 
are  deriving  as  much,  if  not  more,  from  this  residual  than   they  arc 
deriving  from  coal  tar.     Respecting  ihe  Twaddel  test,  my  experience 
goes  to  show  that  it  is  inaccurate,  even  as  to  the  estimating  of  the 
common  or  weak  gas  liquor  obtained  in  the  works.     Invariably  I  have 
found  that  the  saturation  test  would  indicate  a  much  higher  strength 
than  the  Twaddel  test  would  upon  the  weak  liquor.     In  fact,  I  believe 
it  is  about  time  we  drop  the  Twaddel   test  altogether.      This    test 
merely  gives  us  an  approximation  of  specific  gravity,  but  we   know 
that  the  liquor  may  contain  many  matters  in  solution  which  might 
either  raise  or  reduce  specific  gravity.     For  instance,  quite   a    large 
percentage  of  sulphuretted  hydrogen,  taken  up  in  absorption  in  the 
scrubbers,  would  tend  to  change  the  specific  gravity.     In  our  case  we 
have  always  measured  the  strength  according  to  the  number  of  ounces 
of  sul])huric  acid  re<iuired  to  neutralize  a  gallon  of  liquor.      We  em- 
ployed the  saturation  test  altogether,  which  was  the  test  recommended 
by  Mr.  George  Shepard  Page  at  the  time  he  placed  the  Clapp  con- 
centrator in  our  works,  but  which  I  think  is  probably  almost  as  inap- 
j)li(ahlc  to  the  concxMitrated  liijuor  as  the  Twaddel  test  is  to  the  weak 
litiuor.      I   am  <|uite   surprised   that  so   few  coal   gas   companies    are 
utili/in^   their  li(]n()r.      I  think   this  j)ai)er  should  bring  to  the  minds 
of  many  nienibers  i)resent  who  are  not  doing  anything  on  this  line  the 
iiui)()rtan('e  of  utilizing  one  of  the  most  valuable  residuals  that   they 
produce.      In    my  exjjerience   I    have   found    it  very  good   ])olicy.  in 
working  the  concentrator,  to  make  occasional   tests  from  time  to  time 
of  the  water  that  |)asses  ovt  r.      I  think   that  by  frecjuent  tests  of  the 
type  suggested  a  great  deal  of   the  ammonia  can  be  saved.      On   the 
other  liand.  a  little  carelessness  will  occasion  cpiite  a  bit  of  loss   in 
profits. 

Mr.  SoMKKViLLK — Mr.  Thwing,  in  his  j)a])er.  makes  a  point  that  I 
do  not  (piite  understand.  He  said  that  in  using  the  Twaddel  hydro- 
meter, allowing  2  ounces  strength  for  each  degree  at  60"^  F..  he 
would  add  1  ounce  for  safety,  and  ciiU  it  7-ounce  li(jUor.  Why  does 
he  add  that  ounce?  It  ai)pears  to  me  just  now  that  ])erha])s  it 
ought  to  be  reversed.  There  is  no  doubt  that  the  litjuor  contains  a 
very  large  amount  0/  sulj)hureted  hydrogen,  which,  in  my  o])inion, 
increases  the  density  or  sj)eciric  gravity,  and  certainly  the  hydro- 
meter should  show  it.  In  other  words,  if  I  were  to  purchase  li(|uor 
bv  the  Twaddel  hydrometer  test,  1  would   be  careful    on    that   score. 
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Just  a  word  of  caution  from  ray  experience  about  taking  out  all  the 
ammonia.  When  I  tried  to  take  it  all  out  I  found  that  the  gas  would 
not  stand  the  scrubbing  and  washing.  I  found  it  more  profitable  to 
retain  those  hydrogen-carbons  in  the  gas  than  to  precipitate  them  by 
taking  out  a  few  more  pounds  of  sulphate. 

Mr.  Doty — I  think  we  will  all  agree  that  a  paper  of  the  character 
of  Mr.  Thwing's  presentation  carries  with  it  a  lesson,  and  has  some 
points  of  view  which  make  it  of  value.  The  lesson  it  has  for  some 
(supplementing  Mr.  Thwing's  work)  is  the  desire  to  correlate  the 
terms  used,  which  is  suggested  in  the  statement  that  '*  contracts  are 
usually  made  at  a  stated  sum  per  lOO  ozs.,  {)er  pound  of  ammonia, 
or  per  pound  of  20  per  cent,  liquor.  *  *  *  xhe  amount  desig- 
nated in  ounces  per  gallon,  pounds  per  gallon,  or  per  cent,  by 
weight.'*  A  contract  has  been  defined  as  an  agreement,  upon  suffi- 
cient consideration,  to  do  or  not  to  do  a  particular  thing,  ar.d  one  of 
the  essential  elements  is  a  mutual  understanding,  a  meeting  of  the 
minds  of  the  parties.  Now,  where  the  valuation  of  the  liquors  may 
be  expressed  in  three  or  more  measures,  the  meeting  of  the  minds 
may  be  more  or  less  distant,  and,  however  much  we  may  desire  to 
do  a  particular  thing,  a  confusion  of  terms  may  defeat  our  best  in- 
tentions. Mr.  Thwing  has  stated  the  volumetric  test  of  ammoniacal 
liquors  is  dependent  upon  the  law  of  definite  proportion  of  com- 
bining weights,  and  is  fixed  and  unalterable.  This  gives  us  a  sure 
starting  point,  and  I  give  the  reactions  between  ammonia  and  sul- 
phuric acid : 

One.—    2(NH8)  +H2  S04=  (NH4)2  SO4 

Ammonia.       Sulphuric  Acid.  Ammonium  Sulphate. 

2    (17)      +    98  =132 

34  -f   98       =132 

Two, —     .34694  +      I       =      I  34694 

Three.—  .lM|?f  =        .02168 

.16 

From  equation  two  it  will  be  seen  every  ounce  strength  of  ammo- 
niacal liquor  equals  .347  ounces  of  absolute  ammonia;  or  a  liquor 
running  10  ounces  to  the  gallon  will  have  3.47  ounces  of  ammonia 
per  gallon.  From  equation  three  it  will  be  seen,  ''if  it  is  required 
to  designate  the  amount  of  ammonia  in  pounds  per  gallon,  multiply 
the  ounce  strength  by  .0217.*' 

Four.-     "34694^     33 
.34694 
From  equation  four:   **  To  compute  the  yield  of  sulphate  per  gal- 
lon, multiply  the  pounds  of  ammonia  per  gallon  by  3.88,  which  will 
give  the  sulphate  in  pounds."     To  correct  pounds  of  ammonia  to 
per  cent,  of  ammonia  we  have : 
I  gallon  water  =  8. 345  lbs. 
Spec.  grav.  of  i-oz.  liquor  =  1.0025. 
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Mr.   Fcmmiix — Refcrri^  to  Ine   mctacx^  recooimeodml    for  the 

gtavimetnc  estimation  recommended  b»  Thorpe,  which  csm  be 
teadils  practiced  by  those  in  possession  of  a  balance,  and  which  does 
not  rc'j'jire  tbe  careial  manip'^lation  of  the  bariam  chloride  method. 
Stated  briefly,  it  is  to  add  a  mea=ared  quanuty  of  the  acid  to  a 
weighed  <|i]antity  of  the  carbonate.  The  radicle  SOi  is  sobstitnted 
(or  the  cadicte  COt.  and  the  araoant  of  the  fonner  is  estimated  by  the 
difference  in  weight.  It  Is  also  recommended  by  another  analyst  to 
precipitate  tbe  liquor  by  basic  lead-acetate  before  distilliDg.  to  pre- 
vent appreciable  (juaDtities  of  hydiogen  sulphide  and  cyanide  pass- 
ing over  wiih  tbe  distillate. 

Mr.  H.  C.  Si„ateb — Sometimes  an  improper  test  is  made,  and  that  is 
when  the  ammoniacal  liquor  is  tested  directly  from  ihe  acid  without 
ilistillalion.  That  gives  you  only  what  is  commonly  called  free  am- 
monia, and  not  the  fixed  ammonia,  or  ammonia  in  combination  with 
(let  us  say)  sulphuric  acid  ot  other  acid,  such  as  hydrochloric:  and 
that  is  set  free  in  the  distillation  tests. 

Mr,  Geo.  H.  Harper — Does  Mr.  Tbwing  find  the  cochineal  indi- 
ator  c'jiially  valuable  for  determining  free  amtnonia  simply,  as  whea 
using  It  for  a  determination  of  the  total? 

Mh.  TifwiNf: — It  will  indicate  the  uncombined  ammonia  in  the  sat- 
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uration  test  in  the  same  manner  as  in  the  distillation  test.  As  to  the 
Twaddel  test,  the  ammonia  values  of  the  Twaddel  hydrometer  are 
based  upon  the  British  gallon  of  lo  pounds  of  water  to  the  gallon  in- 
stead of  the  American  gallon  of  8^  pounds.  It  is  really  of  no  value 
for  testing  ammoniacal  liquors  in  this  country. 

Mr.  Moss — One  point  here  that  perhaps  it  would  be  well  to  men- 
tion, is  that  in  speaking  about  the  addition  of  water,  Mr.  Thwing  does 
not  tell  us  that  that  should  be  distilled  water.  Undistilled  water  may 
be  contaminated  to  a  considerable  extent,  and  consequently  the  re- 
sulting calculations  would  be  all  wrong.  Another  point  that  it  would 
be  well  to  bring  out  more  fully  is  the  object  of  distilling  with  soda. 
The  distillation  with  soda  drives  off  the  fixed  ammonia.  The  free 
ammonia  only  will  pass  over  if  distilled  without  soda,  or  similar 
alkali.  Estimating  only  free  ammonia  would  show  a  considerably 
less  amount  than  is  actually  present. 

Mr.  Thompson — I  do  not  think  Dr.  Moss  would  have  thought  it 
necessary  to  call  attention  to  the  necessity  for  the  use  of  distilled 
water  in  laboratory  work,  if  he  had  been  accustomed  to  use  the  St. 
Louis  water.  If  he  used  the  ordinary  city  water  for  laboratory  work 
he  would  never  be  able  to  take  a  color  test. 

On  motion  of  Mr.  Doty,  the  thanks  of  the  Association  were  voted 
to  Mr.  Thwing. 

The  President  introduced  Mr.  F.  Egner,  of  Norfolk,  Va.,  who 
read  the  following  paper  on 

HINDRANCES  TO  THE  ADOPTION  OF  THE  INCLINED 

RETORT  SYSTEM  IN  AMERICA. 

The  governing  principle  of  the  inclined  system  is  to  set  the  retorts 
in  an  ordinary  coal  gas  bench  at  such  an  angle  that  the  natural  force 
of  gravity  will  materially  assist  the  operation  of  placing  the  coal  into 
(and  withdrawing  the  coke  out  of)  the  retorts,  instead  of  employing 
expensive  and  some^vhat  complicated  machinery  to  do  this. 

The  inclined  retort  was  proposed  as  early  as  the  year  1804,  as  may 
be  seen  illustrated  in  **  King's  Treatise  on  Coal  Gas;  *'  but  though 
evidently  possessing  the  elements  of  success,  these,  for  want  of  suit- 
able details  requisite  to  proper  application,  seem  not  to  have  been 
practicable  then,  and  so  the  inclined  retort  was  discarded  as  useless. 
Therefore,  the  inclined  retort  was  practically  dead,  until  M.  Coze, 
after  some  years  of  experimenting  and  improving,  erected  the  first 
settings  of  approximately  successful  inclines,  at  Rheims,  France. 
His  bench  was  far  from  perfect  then,  and  all  who  imitated  his  earlier 
design  met  with  failure,  all  failing  through  about  the  same  causes. 

In  time  M.  Coze  perfected  a  number  of  material  improvements,  as 
did  others  experimenting  in  the  same  line,  and  now  the  inclined  re- 
tort system  presents  to  the  unprejudiced  and  otherwise  uninterested 
investigator  the  most  rational  means  for  loading  and  unloading  retorts 
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for  the  purpose  of  coking  coal,  and  obtaining  the  best  all-round  re* 
suits  imaginable.  With  this  preliminary  statement,  let  me  now  pre- 
sent the  reasons  that  so  eminently  practicable  and  profitable  an  im* 
provement  as  this,  for  the  cheapening  of  carbonizing  coal,  has  not 
met  with  the  recognition  one  would  with  good  reason  expect  in  this 
country. 

Various  causes  operate  against  this  improvement  in  coal  gas  manu- 
facture that  have  to  date  prevented  its  adoption  in  this  country. 
First,  is  the  well-known,  and  not  altogether  unreasonable,  conser- 
vatism of  gas  companies  in  general ;  then,  a  laur'able  caution  on  the 
part  of  many  executive  officers  of  such  companies  against  recom- 
mending expenditures  for  improvemenls  wilh  i^hich  ihey  are  not 
thoroughly  conversant;  again,  some  men  have  a  natural  inclination 
to  '*  let  well  enough  alone."  A  serious  drawback  to  favorable  con- 
sideration of  the  inclined  retort  system  is  its  known  earlier  failures, 
which  occurred  when  the  Coze  system  was  first  introduced.  And 
consequent  upon  the  former  are  causes  of  more  recent  date,  to  which 
I  shall  refer  bye-and-bye.  The  conservatism  of  gas  companies,  which 
is  well  grounded,  as  anyone  who  has  been  but  a  few  years  in  the 
business  knows,  is  largely  due  to  the  many  wild  schemes  frequently 
proposed  to  make  gas  for  almost  nothing,  on  the  part  of  people  whose 
only  practical  knowledge  of  the  industry  they  propose  to  improve 
and  make  wealthy  (not  forgetting  themselves)  consists  in  the  expe- 
rience gained  at  the  counter  when  paying  gas  bills.  And  sometimes 
it  is  even  less  than  that.  To  be  sure,  once  in  awhile  a  genuine  im- 
provenient  may  be  made  to  suffer  by  overcarcfulness,  for  a  time,  as 
for  cxarn|)le  it  was  with  water  gas.  whose  promoters  could  not  land 
anywhere  until  they  were  fairly  rl riven  into  organizing  opposition 
companies.  Hut  at  last,  unreasonable  arguments,  obstinate  resist- 
ance, and  what  now  looks  much  like  wilful  blindness,  had  to  give 
way  to  stubborn  facts,  and  to-day  the  pioneers  of  the  water  gas  in- 
dustry may  be  j)rou(l  of  their  great  achievement.  But  they  were 
bound  to  succeed  ;  for  is  it  not  written,  '*  (ircat  is  the  Truth  ;  and  it 
shall  prevail?  " 

The  inclined  retort  system,  as  improved  after  careful  study  and 
long  ])ractice  since  its  first  introduction,  is  now  so  largely  used,  and 
its  results  so  well  attested  to  be  exceedingly  favorable,  that  conser- 
vatism in  the  matter  may  cease  to  be  a  virtue  soon  ;  and  that  state- 
ment of  the  case  applies  wilh  equal  force  to  the  cautious  executive 
of  the  company  who  exj)ects  its  business  to  be  conducted  in  the  most 
j)r()rital)le  channels. 

"  Let  well  enough  alone"  is  a  good  motto,  when  coupled  with 
sound  judgment  as  to  time  and  occasion:  but  "  Kxcelsior  *'  should 
be.  and  is.  what  the  i)rogressi\e  gas  man  ])refers.  To  let  well  enough 
alone  has  been  a  real  hindrance  to  the  ado])tion  of  the  in(^lined  retort 
system  in  more  than  one  place,  where  50   |ier  cent,  in   the  operating 
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expenses  might  have  been  saved  for  years,  had  better  judgment  pre* 
vailed.  A  close  second  to  the  ''Let  well  enough  alone "  party  is 
the  fortunately  not  numerous  sort  "Who  know  it  all."  And  these 
two  are  amongst  the  most  obstinate  opposers  to  any  advance  in  any 
business,  unless  it  originates  with  them ;  which  does  happen  some- 
times. Of  course  it  is  well  understood  that  the  people  who  attend 
the  meetings  of  Associations  such  as  ours,  or  who  contribute  to  their 
support  and  encouragement,  or  have  done  their  full  share  to  this  in 
the  past,  cannot  be  included  with  these  obstructionists  to  progress ; 
but  as  they  do  exist,  and  have  been  met  in  connection  with  the  sub- 
ject of  this  paper,  they  should  be  mentioned.  The  earlier  failures 
of  the  Coze  system,  of  which  mention  has  been  made,  are  a  serious 
and  rational  reason  for  the  hesitation  of  some  gas  managers  to  recom- 
mend the  adoption  of  the  inclines.  These  are  made  much  of  by 
persons  whose  interest  lies  in  other  directions,  and  that  condition 
should  be  weighed  by  the  gas  man  who,  not  having  read  up  on  the 
subject,  asks  for  information  from  those  whom  he  supposes  can  give 
it.  I  submit  whether  it  is  not  a  fair  proposition  that  one  who  per- 
haps is  financially  interested  in  a  first-class  mechanical  stoking  ma- 
chine, or  who  may  truly  or  erroneously  fancy  that  the  thing  he  is 
most  interested  in  will  be  interfered  with,  or  he  who  has  no  other  in- 
terest than  to  sell  something  anyhow,  is  capable  of  giving  an  unbiased 
opinion  concerning  the  inclined  retort  system.  Such  a  person  may 
be,  and  I  willingly  concede  most  likely  is,  all  that  an  honest  man  and 
a  gentleman  should  be ;  but  I  submit  is  it  not  in  the  nature  of  things 
that  such  a  one  will  be  able  to  free  his  mind  sufficiently  from  a  nat- 
ural prejudice  to  enable  him  to  give  (not  an  honest,  for  though  ad- 
verse it  may  be  strictly  honest),  an  opinion  which  can  be  safely 
relied  upon  by  the  gas  manager  to  guide  him  in  the  selection  of  any 
system  for  the  manufacture  of  gas  I  am  speaking  to  gas  engineers 
and  superintendents  as  a  gas  engineer,  and  from  the  gas  company's 
standpoint;  but  I  have  not  the  remotest  desire  or  inttntion  to  give 
offense  to  anybody  present  in  making  this  plain  statement  of  facts  as 
I  see  them. 

About  nine  years  ago  I  first  engaged  in  the  evolution  of  the  in- 
clined retort  system,  if  I  may  be  pardoned  the  expression,  as  a  labor 
of  love,  and  I  can,  therefore,  speak  of  the  subject  with  some 
authority,  obtained  through  study  and  actual  experience;  but  as 
within  the  past  year  I  have  been  obliged  to  make  a  business  of  my 
researches  in  that  direction,  I  do  not  presume  to  ask  you  to  take  for 
granted  what  I  have  said  and  written  about  the  inclined  retort.  The 
evidence  in  favor  of  the  system  of  letting  nature  do  a  large  part  of  the 
heavy  work  now  done  by  hand  or  expensive  machinery  is  so  plentiful 
and  easily  obtainable  that,  it  seems  to  me,  any  manager  is  now  war- 
ranted without  further  hesitation  to  buy  the  pudding  and  get  the 
proof.     It  has  been  urged  that  the  manufacturers  of  the  app  ratus 
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are  justly  chargeable  with  hindering  the  free  adoption  of  the  inclined 
retort ;  therefore,  let  me  give  you  some  examples  of  the  kind  of  propo- 
sitions to  erect  inclines  which  have  come  to  my  notice  only  this  year, 
and  we  are  but  in  the  middle  of  May.     The  manager  of  a  certain  gas 
company  assured  me   he  was   personally  satisfied   that  the   inclined 
retort  was  good  ;  perhaps  the  best  method  for  n^aking  coal  gas.      His 
company  was  about  to  erect  a  new  works  and  would  be   pleased  to 
have  an  offer  to  erect  a  new  retort  house  with  inclined  retort  benches, 
and  a  total  capacity  of  1,000,000  cubic  feet  per  diem.     But  his  com- 
pany would  not  consider  any  proposition  to  erect  inclines,  excepting 
together  with  the  following  conditions :    The  contractor  for  the  retort 
house  to  erect  and  run  the  benches  for  two  years ;  if  satisfactory  to  the 
gas  company,  at  the  end  of  that  time,  the  benches  to  be  paid  for ;  if 
not  satisfactory  to  the  gas  company  the   contractor  to  remove   the 
benches  at  his  own  expense.     But  the  company  generously  would  be 
willing  to  pay  for  such  of  the  fireclay  material  as  could  then  still  be 
used  by  them.     If  there  is  any  contractor  insane  enough  to  take  up 
such  proposition,  he  can  probably  get  plenty  of  business  by  letting  the 
fact  be  known.     Everybody  versed  in  retort  house  practice  knows 
that  any  retort  bench,  no  matter  how  good  the  material  and  workman- 
ship may  be,  can  be  greatly  injured,  perhaps  ruined,  by  one  night's 
careless  work,  especially  where  the  powerful  regenerative  furnace  is 
used.      What  if  the  wilfully  guilty,  or  perhaps  only  slothful,  person  is 
sure  to  be  found  out  the  next  morning?     Is  it  at  all  fair  to  expect  a 
contractor  to  give  a  general  guarantee  and  to  take  such  risks  as  that? 
(las  comfjanies   that  make  coal  gas  assume   such  risks   every  day  of 
working,  and   nothing  is  thought  thereof,  but  the  gas  company  con- 
trols the  men  and  its  officers — it  has  known  them  perhaps  for  years  ; 
hut  can  any  contractor  afford  to   take   such  risks?     What  is  the  con- 
tractor to  the  men,  or  they  to  him,  save  that  he  is   putting  up  some- 
thing which,  like  every  new  imj)rovement,  the  men  do  not  like  ;   and 
if  they  know  the  company  will  not  be  the  loser  through  the  destruction 
of   the  improvement,  it  is  a   foregone   conclusion  that  it  will  be  de- 
stroyed.    'I'his  matter  of  guaranteeing  a  method  now  working  satis- 
fa(  torily  in  do/ens   of    works  abroad,  and    which    certainly  can    be 
expected  to  do  the   same   here,  if   operated  with  like  care,  is  one  of 
the  hindrant^es  to  the  adoption  of  the  inclines  in  America.      From  the 
preceding  lines  it  cau  he  seen  that  it  is  hardly  fair,  and  not  to  be  ex- 
])ecte(l,  that  a  contractor  sh(ndd   take  all  the  risk  ;   and   such,  too,  as 
he  is  never  asked  to  take  with  horizontal  retorts.      On  the  other  hand, 
I  h  ive   not   vet   heard  of   any  gas  c  ()m]K\ny  which,  des|)ite  the   great 
saving  that  the  successful  operation  of  this  system  would  bring  it,  that 
would  take  i/f/y  risk  \\hate\er.      It   is  all  \erv  well   for   Lrenllemen  who 
ha\e  bi-en  in  l^nrope,  having  seen  the  iiicliiu-s  work  chaimingly.  as  I, 
too.  ha\esecn   them,  to  sav.  '-'Ilrs   thirg   oiigl  t    to   be   jtnshed  ;    whv 
don't  \in\  onsh  the  thinLf?"      Par<lon  me   for   re'iuotinii   trom   the   ad- 
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dress  of  the  Chairman  of  the  Society  of  Scotch  Gas  Managers,  Mr. 
Hubert  Pooley,  of  Dunfermline,  at  the  fifteenth  annual  informal  meet- 
ing, held  at  Glasgow,  Scotland,  April  6th,  this  year,  the  following: 
"  I  had  an  experience  of  M.  Coze's  first  system  of  *  slopers '  when  I 
was  serving  my  articles  ;  but  since  those  days  very  great  improvements 
have  been  introduced,  and  I  think  1  am  correct  in  stating  that  to-day, 
for  economy  of  production,  they  stand  unrivalled."  That  statement 
of  Mr.  Pooley's  is  not  the  strongest,  or  only  one  given  relating  to  the 
system ;  but  it  is  the  latest  that  has  come  to  my  knowledge.  One 
must  wonder  why  such  a  system  should  require  pushing  in  this  coun- 
try where  "dollars"  rank  above  everything  else  in  creation,  with 
many,  though  not  all,  thank  God.  But  as  you  now  have  been  in- 
formed of  a  number  of  the  hindrances  to  the  adoption  of  the  inclined 
retort  system  in  America,  I  will  close  with  the  hope  that  the  time  may 
be  near  when  these  shall  be  removed,  and  when  those  who  desire  to 
make  coal  gas  and  coke,  and  want  the  best  all-round  method  to  do 
this,  will  get  better  acquainted  with  this  system,  which  is  theirs  to 

command. 

DISCUSSION. 

The  Chairman — The  very  interesting  paper  by  Mr.  Egner  is  before 
you  for  discussion. 

Mr.  Taylor — Mr.  Egner,  what  is  the  economy  in  labor  in  the 
practical  running  of  inclined  retorts  as  compared  with  the  ordinary 
method  ? 

Mr.  Egner — It  is  fully  one-half. 

Mr.  Jenkins — How  do  you  figure  that  out?  Do  you  figure  on  all 
the  labor  between  the  coal  shed  and  the  coke  pile,  or  only  the  labor 
in  the  retort  house? 

Mr.  Egner — ()f  course  in  comparing  this  system  with  any  other 
retort  house  method,  the  bringing  in  of  the  coal  with  the  taking  away 
of  the  coke  does  not  figure  at  all ;  because  one  man  may  have  a  good 
system  to  bring  in  the  coal  and  remove  the  coke,  while  another  man 
may  have  one  which  is  not  so  good.  This  saving  is  effected  in  the 
charging  and  discharging  of  the  retorts.  If  you  have  a  good  system 
of  bringing  in  the  coal  and  taking  away  the  coke,  that  of  course  adds 
to  the  general  efficiency  of  any  plant. 

Mr.  Littlehales — I  would  like  to  ask  Mr.  Egner  whether  that 
saving  of  one-half  in  labor  would  include  the  extra  outlay  for  that  sys- 
tem ;  whether  after  charging  the  interest  on  the  cost  of  the  extra  out- 
lay there  would  still  be  a  saving  of  50  per  cent.  ? 

Mr.  Egner — I  would  answer  Mr.  Littlehales  in  this  way,  while  I 
cannot  tell  you  what  contractors  would  charge  for  the  benches  (I  have 
not  been  able  to  find  that  out  myself)  I  know  what  they  ought  to  cost, 
for  I  have  built  them.  Then  as  to  what  the  owners  of  the  patents  may 
ask  for  rights  I  do  not  know.  But  you  may  look  at  it  in  this  way.  An 
inclined  bench  will  cost  no  more  to  build  than  the  horizontal  bench 
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any  material  additional  expense  for  building,  by  putting  in  inclined 
retorts.  When  you  speak  of  the  cost  of  a  bench  of  inclined  retorts, 
you  should  consider  the  length  of  retort  you  may  want  to  use.  You 
may  decide  to  put  in  a  bench  with  retorts  20  feet  long,  that  would  be 
ecjual  to  two  benches  of  10  feet  retorts  back  to  back,  and  naturally 
would  cost  more  than  one  such  a  bench  of  the  latter  class  would  cost. 
I  have  seen  inclined  retort  benches  only  9  feet  6  inches  long,  but  I 
would  not  think  of  or  recommend  putting  in  an  inclined  bench  like 
that.  It  would  be  a  pity  to  build  an  inclined  retort  bench  as  short  as 
that,  because  you  can  charge  a  retort  bench  20  feet  long  just  as  easily, 
or  with  the  same  amount  of  labor,  as  one  wWch  is  shorter;  and  if  you. 
take  the  short  bench  it  will  reduce  the  economical  results  proportion- 
ately when  using  the  inclined  retorts. 

The  Chairman — It  is  to  be  hoped  that  Mr.  Egner  will  feel  inclined 
to  present  the  subject  again. 

Mr.  McIlhennv — What  is  the  smallest  number  of  benches  Mr. 
Egner  supposes  could  be  operated  economically  under  the  inclined 
system? 

Mr.  Egner — I  will  reply  to  Mr.  Mcllhenny  with  an  illustration. 
For  instance,  if  I  had  a  gas  works  in  which  we  were  making  water 
gas  only,  using  anthracite  coal  or  coke  in  the  generators,  even  if  the 
works  were  quite  small,  I  would  put  a  bench — if  but  with  one  inclined 
retort — alongside  of  that  generator,  and  large  enough  to  make  all  the 
coke  required  in  that  generator.  The  gas  makers  would  have  time 
enough  to  attend  to  the  work  between  runs.  From  this,  you  see,  I 
think  the  inclined  retort  system  is  quite  practical  to  use  in  any  small 
works ;  and  by  taking  advantage  of  the  force  of  gravity,  which  costs 
nothing,  save  money.  Of  course,  you  have  to  raise  the  coal ;  but 
anybody  who  can  shovel  coal  can  bring  it  up  to  the  required  height 
in  a  wheelbarrow,  and  dump  it  into  the  charging  end  of  the  inclined 
retort.  You  are  not  obliged  to  have  the  coal  hoisted  or  broken  by 
machinery.  As  1  said,  in  small  works  you  may  dump  the  coal  from 
a  wheelbarrow  into  the  retort,  and  then  you  have  the  force  of  gravity 
to  distribute  it;  when  it  is  coke,  and  you  open  the  lid,  gravity  will 
take  it  out  for  you.  Any  good,  strong  boy  can  do  the  work,  if  men 
are  scarce. 

Mr.  Forstall — Am  I  right  in  understanding  Mr.  Egner  to  say  it 
would  be  practicable  to  charge  inclined  retorts  by  running  the  coal 
up  on  a  wheelbarrow  and  dumping  it  into  them.  Would  we  get  equal 
charging  that  way? 

Mr.  Egner — Yes;  and  I  believe  it  could  be  done  very  nicely. 

On  motion  of  Mr.  Mcllhenny,  the  thanks  of  the  Association  were 
voted  to  Mr.  Egner  for  his  paper. 

The  President  now  called  upon  Mr.  E.  H.  Jenkins,  of  Buffalo, 
N.  Y.,  who  as  editor  of  the  Wrinkle  Department  presented  the  fol- 
lowing budget: 
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Method  of  Protecting  Clay  Retorts  while  being  Handled, — The 
following  method  of  protecting  the  mouth  of  clay  retorts  when  being 
handled  is  forwarded  by  Mr.  Bryce  McAdam  of  Michigan  City,  Ind., 
and  will  no  doubt  be  found  valuable  by  retort  manufacturers  as  well 
as  users.      It  is  shown  on  Plate  i. 

The  mat  is  m.ide  of  four  pieces  of  i-inch  manilla  rope,  length  to 
be  about  one-h;df  the  outside  diameter  of  retort;  splice  an  eye  on 
the  ends  of  earh  piece  large  enough  to  admit  a  j-inch  bolt;  they 
arc  then  seweil  together  with  good  twine,  eyes  in  line  at  both  ends, 
with  a  space  of  lA  inches  left  between  two  center  eyes  at  each  end 
to  admit  band.  Have  a  band  made  (Figs,  i  and  2)  of  ^^  hoop 
iron,  \\  inches  wide,  turned  over  and  riveted,  forming  an  eye  for 
J-inch  bolt  at  two  ends.  This  eye  fits  between  eye  on  rope  ends, 
anil  a  A-inch  bolt  put  through  both,  with  good-sized  iron  washers  on 
both  ends  of  bolt,  to  prevent  rope  slipping  off  bolt.  This  hoop  iron 
is  brought  to  top  of  retort,  where  lugs  of  heavier  iron  are  riveted  on 
with  A -inch  bolt  holes  in  them,  through  which  is  put  a  ^inch  bolt :  a 
largo  thumb  screw  is  used  instead  of  the  common  nut,  and  can  be 
made  sufticiently  tight  without  the  use  of  wrench.  To  prevent  mat 
or  band  from  sapping  either  way.  a  ])iece  of  iron,  i  inch  thick  and 
\\  inclu's  \vi(K'.  is  riveted  ow  band  on  toi>.  and  bent  fo  as  to  fit  in 
nut  hole  01  retort  (as  sh«nvn  on  top  of  section  a.  /^  Fig.  3).  The 
sanu-  is  done  on  bottom  in  ei'.hcr  one  of  the  bottom  holes,  by  bend- 
ing the  iion  round  the  two  last  pieces  of  rope,  and  making  it  fast  hv 
putting  a  small  bolt  through  both  thi(^knesses  of  iron  between  the 
two  last  pietes  of   rope. 

St.iUii  Pi/'c'  I\cduicr. — There  are  few  coal  gas  companies  that  do 
not  have  an  occasional  sto])pe(l  stan(i-]u|)e,  and  the  device  shown 
on  Plate  2  is  one  of  the  best  forms  in  use  for  cleaning  out  such  ob- 
strur.iion.  This  design  of  stan(l-|)oint  reamer  is  furnished  us  by  Mr. 
F.  ('.  Shep.'ird  of  Minneajx^lis,  Mii^.n.,  and  the  sketch  is  almost  self- 
explanatory.  Fig  4  shows  steel  plate  as  fastened  to  handle  before 
being  rolled  into  shaj^e  as  shown  in  Fig  5.  Fig.  6  shows  end  view. 
showing  shape  of  reanu'r  when  inserted  in  stand-pipe.  One  can 
readily  see  that  there  is  just  enough  give  or  spring  to  an  a])paratus  of 
this  kind  to  insure  good  work,  and  the  plate  or  blade  is  sharpened  on 
lower  side  so  as  to  readily  cut  its  way  throutzh  any  obstruction.  Fi^. 
8  shows  shape  of  handle  when  reamer  i^  used  for  bent  stand-pipe. 

Water  Ovcrjloic.—  Plate  3  shows  an  arrangement  of  a  water  over- 
llow  that  can  be  ai)plied  to  any  piece  of  a|>|)aratus  in  a  gas  works. 
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This  UUchnuroI  is  conliibuted  by  Mi.  Howard  C.  Slater  of  Mil- 
waukee, Wis.,  and  will  no  cloubl  be  found  quite  valuable  to  many  of 
us.  The  water  pipe  shown  m*y  be  connected  to  the  apparatus,  ibft 
water  overfloHJng  under  the  gtnss  receiver  in  lull  vien- of  the  opera- 
tor, and  out  through  the  pipe  conceded  with  the  sewer,  marked 
'•iDlet  to  a|>piiJtus;"  or  it  may  be  connected  to  the  appar.itui 
through  such  pipe.  Ihc  water  flowinK  out  through  the  water  pipe. 

Sfiraf/4ir  JiTw^^r. ^Neatly  all  o(  us  have  had  more  or  leas  ditfi- 
cnlty  in  keeping  a  nnifomi  spray  of  water  in  the  scrubbers.  Mr. 
Bryce  McAdam  ol  Michigan  City.  Ind. ,  ofiers  an  arrangement,  as 
ahown  on  Fig.  ii.  Plate  4.  which  it  is  claimed  acts  perfectly,  and 
does  not  allow  the  sm^II  holes  lo  become  stopped  up  from  sediment. 
In  the  top  sheet  uf  scrubber  a  j-inch  nipple  is  screwed  in.  which  hat 
I  iDch  of  threxd  inside  and  the  same  outside  of  sheet,  a  piece  of  }- 
inch  round  rod  iron  has  an  eye  made  on  it  to  slip  up  on  nipple,  and 
bent  so  a!i  10  have  both  amis  aj  inches  apart.  It  is  then  cm  SJ 
inches  long  from  one  shoulder  of  eye  to  each  end  :  ^-inch  o(  ihe 
ends  is  flattened  out  nnd  bent  at  almost  right  angles,  and  on  this  Is 
riveted  a  small,  round  plate,  li  inches  in  diameter,  made  of  No.  it 
sheet  iron,  pcforated  with  a  few  ^  of  an  inch  boles.  A  i(-inch  coup- 
ling is  screwed  on  nipple,  holding  on  spreader,  and  on  lower  end  of 
coupling  is  screwed  a  piece  of  ^-inch  pipe,  drawn  to  a  point  at  lower 
end,  leaving  a  small  hole,  which  should  be  reamed  out  true  to  ihe 
desired  size  (in  my  case  the  hole  is  y'l,  of  nn  inch).  This  point  is 
ij  inches  from  the  plate,  which  plate  should  be  a  little  concate 
The  action  of  the  water  coming  in  contact  with  this  plate  makes  a 
perfect  spreader  for  a  scnibber.  On  ihe  upper  end  of  'j  nipple  is 
screwed  a  '/  T  for  water  supply,  wilh  a  plug  on  top,  so  that  in  event 
of  stoppage  the  water  can  be  shut  off  at  valve,  the  plug  taken  out, 
and  a  wire  inserted  through  the  point. 

Novel  Mflhod  for  Removing  Olislriiction  in  a  Sewer, — Mr.  O.  O. 
Thwing,  of  St.  Louis,  sends  us  a  description  of  this  scheme : 

The  following  -■  Wrinkle  "  will  probably  not  often  be  applied,  but 
when  reijuired  will  be  found  useful.  It  is  also  interesting,  as  showing 
that  a  good  gas  works  foreman  is  seldom  at  the  end  of  his  resources. 
Last  summer  an  8  by  loinch  box  sewer,  about  zoo  feet  long,  leading 
from  the  gas  works  10  the  river,  became  stopped  up,  and  all  efforts  lo 
open  it  by  steaming,  sounding  or  flushing  were  fruitless.  h%  the 
sewer  is  from  10  to  15  feet  under  grouml,  Ihe  idea  of  digging  down  to 
it  was  not  relished.  When  we  had  about  concluded,  however,  that 
there  was  no  other  remedy,  a  brilliant  idea  struck  Tom  Maguire.  our 
yard  foreman. 

There  were  any  number  of  big.  husky  rats,  living  rent  free  in 
various  parts  of  the  works.  He  put  ihem  to  work.  Traps  were  set 
that  night,  and  the  next  morning  Maguire  had  three  able-bodied  rats 
which  he  introduced   into  the  mouth  of  the  sewer,  closing  it  with 
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«  wIk  icieen.  Prom  day  to  day  one  or  two  others  were  pat  to  work 
each  morning  as  they  applied  to  'lorn's  tra])  for  a  job.  For  at>uut 
four  (lay*  Ihere  was  no  result.  Then  a  small  stream  of  slime  aod  oo« 
appeared  at  the  mouth  ol  the  sewer.  The  next  day  we  hail  s  fail 
stream  of  water  going  ibrough.  and  in  two  days  it  was  cleared.  None 
of  the  rats  reported  at  the  office  loi  their  time,  although  ne  would 
cheerfully  have  entered  them  on  our  pay  roll. 

Plan  for  lUanking  Off  Liirgf  Flangfti  I'alves. — When  tl  becomes 
neccMary  to  remove  the  bonnet  and  gate  from  the  valve  at  any  point 
in  a  gas  works  synteni,  it  has  generally  to  be  done  under  a  considerable 
pressure.  When  the  valve  is  lo  inches  or  over,  it  is  necessary  tn  shut 
ofl  the  gaa  from  the  valve  during  the  operation.  This  is  usually  done 
by  blanking  of.  or  placing  n  blank  Range  of  light  sheet  iron  between 
the  Ihinges  of  the  valve  and  its  connections.  In  blanking  off  we  have 
frequently  had  trouble  in  separating  the  flanges  with  wedges  Ut 
enough  apart  to  permit  the  blank  flanges  to  be  inserted. 

Alter  having  an  experience  in  repairing  a  valve  in  our  vahc  hou^tr. 
at  which  lime  we  were  obliged  to  dig  a  hole,  15  feet  deep  and  10  Icet 
iti|UAre  outside  the  house,  in  order  to  give  room  for  the  pipe  to  shift 
tiiRicienlly  for  the  insertion  i>i  a  blank  flange,  we  adopted  the  follow- 
ing rule;  In  connecting  up  all  valves  at  the  works  we  have  a  ring,  or 
'■  Ilutthman."  of  No  16  iron,  made  for  each  flange,  corresponding 
throughout  with  the  face  of  the  flange,  except  at  one  point,  where  ii 
extends  >  or  3  inches  beyond  the  ouisjdc  of  the  flange.  This 
projection  has  a  hole  in  it  to  permit  of  the  ring  being  withdrawn  n-ilh 
a  hook  or  bar  when  required.  When  it  is  necessary  to  biniik  off  the 
valvi;  liu-  bulls  :nc  taken  out,  the  ring  withdrawn  ^iid  ih<:  l.ljnk  H;in<;e 
slipped  into  its  place  and  clamped  fast.  By  this  means  we  are  able  to 
blank  off  a  valve  without  the  use  of  chisels  and  wedges  to  force  flanges 
apart,  with  the  jiossibility  of  breaking  iheni. 

The  above  ■'  Wrinkle  "  was  contributed  by  Mr.  O.  O.  Thwing.  of 
St.  I-ouis,  Mo. 

Electric  Tell-TaU  for  Station  Meter. ^^\^,  13,  Plate  4,  shows  an 
arrangement,  used  by  Mr.  James  Ferrier,  of  Coiumbus.  Ga.,  as  a  tell- 
tale (or  station  meter,  and  is  constructed  as  follows: 

1.  Fix  two  binding  screws  on  the  dial-ptate  of  the  meter,  at  the  po- 
sitions marked  A  and  B  in  the  sketch.  Insulate  the  wires  from  the 
binding  screws  and  place  them  so  that  the  hands  of  the  meter  will  be 
in  contact  with  them  when  at  the  0  mark.  The  circuit  will  thus  be 
closed  only  when  hath  hands  are  at  the  0 

2.  Get  an  obliging  friend  connected  with  a  telegraph  or  railroad 
company  to  give  you  an  old  telegraph  sounder.  Strip  it  of  all 
unnecessary  parts,  attach  to  it  a  pencil,  as  shown  in  the  sketch,  and 
fasten  it  to  a  strap  of  wood  placed  across  the  door  of  the  recording 
pressure  gauge.  -A  single  cell  and  ihe  necessary  wire  to  connect  with 
the  meter  will  complete  the  outfit. 
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B  jui  mdn  beard,  m  fte  aiae  vsv  ifcai  ibc  ^.<.^f  namh^rs  app«^r  is 
la  drtatii/r  tacliratur  caD  bo»  or  is  a  l»otc!  r.-.-^-^iT  ■  bsn  2  t-nn^in  is 
I  .::.■:''.  ir.'i  ;.'.•:  ',.:',;.".  '■.>jTr-i?  I:  1  rr.-;:i:r  hi"!,  sav.  seven  dials,  and 
■  i':.-;r.  ■v  :',r.  ":'.'.'  :r.'.  V.  i^rr  ■-■:  ■tri'.L  1  -"c".  :en  caDs  each,  wen?  coo- 
•_:;':■:•!  ^.'!':  ',;.  -.';-  :r,  ■;'■:  r'-2:r.^  a-.-i  s-v  ':on:;ccted.  and  the  contacts 
0  i'ij  iiv;'!  'r^'.  "h^  Li^i  rrzir-  no;!"!  n'j:  "iliappear  aotil  jnst  as  the 
i<:xt  *av  i\-.':  krA  OT^raieii  ij^^r..  a  slanf.e  ai  ?.;ch  a  frame  «ould  sbov. 
t  any  lirii'.-.  wnTr-:  -i-.-rry  han-i  -trvA!  in  the  meter  house.  While  it 
v'/A'l  lalt':  viin-:  littk  'artf'iln^-s  01  arij'jstmeni  and  e^iactne^  of 
ii.iUU,"U'':tA  in  lii';  in-tailaii'jn.  yet.  after  onre  being  rigged  up  it 
<:'ri(i<!  t'l  m'.-  that  thii  a]j|,li(ation  'ti  a  hotel  elc  irir  room-caU  box  would 
.':  'l'[,>.-ii<iaM<.-  ate!  t-asily  kept  in  order,  and  that  it  would  be  a  very 
'itivi.Tiii.ni  arrant^i:rrii;nt.  It  'ould  tic  r  hei  ked  once  a  day  by  reading 
In:  rri':l';r  in'k-x  itself,  and  would  save  going  back  and  forth  in  the 
tit'-riiri,  as  well  a  '.han<:e  'jf  errors,  by  enabling  the  recording  clerk  o( 
111:  works  lu  enter  iht  TiKurts  without  Ihe  intervention  of  another  man 
i4\inj{  to  take  and  re|iort  them. 

A  Mfthiul  of  Keminnn^  Naphthaliiu  from  Inlet  Fife  to  Gasholder. 
—Mr.  James  l-'t-rrier.  of  (.'olumbus,  Ga,.  iiresents  the  device  as  shown 
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late  in  the  holder  inlet.  A  contrivance  which  gave  speedy  relief  is 
shown  in  the  sketch  Fig.  14,  Plate  4,  which  is  probably  self  explana- 
tory. It  consists  mainly  of  a  piece  of  2-inch  pipe,  from  3  to  5  feet  long, 
through  which  passes  a  J  inch  pipe,  secured  at  the  ends  with  bushings 
and  lock  nuts.  The  if  inch  pipe  conveys  steam  to  the  inlet  drip.  Ben- 
zole is  trapped  into  one  end  of  the  2-inch  pipe,  is  converted  into  vapor 
by  the  heat  of  the  steam,  and  in  that  state  is  sent  into  the  inlet  main. 
The  steam  serves  more  than  one  purpose.  It  vaporizes  the  benzole  and 
l)revents  condensation  of  the  vapor  until  i^  reaches  the  naphthaline.  It 
also  prevents  the  naphthaline  from  freezing  in  the  drip,  which,  to  my 
decided  inconvenience,  I  found  was  a  probable  occurrence.  A  small 
(luantity  of  steam  will  be  found  sufficient.  The  steam  should  be  shut 
off  at  the  stop  cock,  and  the  drip  pumped  at  intervals. 

Automatic  Imiicator  for  Showing  Height  of  Holder, — Contributed 
by  Mr.  F.  H.  Shelton. — Essentially  the  following  device.  Fig.  15,  Plate 
5,  was  observed  in  Palatka,  Fla.,  in  the  office  of  Mr.  C.  J.  Hayes,  super- 
intendent of  the  gas  company.  It  is  one  of  the  many  rigs  used  for 
conveniently  showing  the  amount  of  gas  in  a  holder,  under  the  nose 
of  a  su|)erintendent  in  his  office.  It  is  compact  and  simple,  and  can 
be  made  by  any  handy  man. 

A  large,  old-fashioned  auger  is  carried  horizontally  in  a  frame  A 
attached  to  the  wall,  and  so  mounted  that  in  revolving  it  cannot  move 
endways. 

On  the  shank  a  wooden  drum  wheel  B  is  attached.     On  the  auger 
proper  is  loosely   fitted  a   nut  C  carrying  a  pointer,    and    working 
bctwron  two  o^uidos,  that,  while  i)enniltini^  it  to  easilv  slide   sidewavs 
between  them,  u  ill  not  let  it  turn  o\er  or   revolve.      A    cord,  fastened 
to  and  leadinu  Ironi  the  holder.  o\cr  snitable  pulleys,  is  carried  down 
the  wall,  and  one  or  more  turns  made  with  it  around   the  drum.      ( )n 
the  end  ol  the  cord  a  weight  is  attached  to   keej)    it   taut.      It   will    be 
seen  that,  as  the  holder  rises  and  tails,  the  cord,  jjulling  on  the  drum, 
will  make  it  and  the  au^er  reNoKe.  w  hi(  h  in   turn   will   make   the    nut 
on  the  auger  tra\el  sidewavs.       The  ] pointer  ^^\\  the   nut  will  then  indi- 
cate, on  a  suitable  s(  ale  attached  behind  it.  the  \arying  holder  height. 
The  sj)acings  and  markings  on  the  scale  (an  onlv  be  determined  after 
laying  out  the  rig.  in  which  matter  the  rise  and  fall  of  the  holder,  the 
diameter  of  the  drum  wheel,  and  the  leULfth  of  the  auirer  will  all  have  to 
be  figured  and  ])roj)erl\  i)ro])ortioned.    If  the  rig  is  on  the  second  floor, 
the  weight  on  the  ( lud  ma\  ha\  e  room  to  rise  and  fall,  hanging  in  the 
room  below.      If   it  is  on  the  first  tloor  it  may  be  provided  with  extra 
])ullevs    1)  as  shown,   or  com])oun(l   juillevs    V.  t(j  shorten    its  tra\el. 
so  that  while  20  feet  of  cord   may  be  ])aid  out   for  instanc^e.  it   would 
mo\e  \ertically  but  five   feet.      'I'he  special   auger   nut   maybe  easily 
made  by  casting  a  s(]uare  chunk  of  lead  in  a  mold,  in  which  mold  the 
auger  is  j^laced.  first  ha\  ing  coated  it  with   something  to   ]>revent   the 
lead  adhering. 
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Neat  foTRU  of  indicaton  of  ttx  plain  sliding  weiglu  and  scale  board 
type  Are  »boira  in  No.  3  of  the  -  VVrinkk  Department,*'  ax  one  time 
conAacictlUy  the  J'rfigreiiir<  Ag*.  issue  of  Feb.  16.  1S91.  and  a  home- 
made apforatuii  fur  registering  tbc  height  of  a  bolder  througboul  the 
34  honrv  (in  the  «ame  way  that  a  gas  pressure  register  records  on  a 
ftbcci  of  paper),  mav  be  found  in  "  WrinUe  "  No.  7.  same  series,  issue 
May  15.  .891. 

4  Drain  far  GaikoUer  Cmp  — Fig.  17,  Plate  5,  sho»-s  a  contriv- 
ante  to  drain  surplus  water  from  the  holder  cup,  and  to  prevent  the 
water  from  (lowing  on  the  outside  of  holder  and  freezing.  I'bis  a> 
Tangcment  is  (umtuhed  by  Mr.  Donald  McLlonald.  of  Lotiisi-ille,  Ky., 
and  iv  docribcd  as  follows: 

A  x*  water  level  wbic:h  we  wisb  to  maintain :  B  the  corresponding 
level  in  the  other  leg  of  the  cup ;  C  a  hole  tapped  through  the  outer 
sheet  of  the  holder  and  plugged  with  a  f  inch  plug :  D  a  hole  made 
in  the  cup  by  the  iianie  drill  and  not  plumed.  AU  surplus  water  runs 
through  the  hole  (D)  into  the  pit.  and  the  water  level  in  the  cup  re- 
mains constant. 

Overjiov  far  Sitel  Gatholder  Tank.—'SU.  McDonald  also  fur- 
nithes  a  sketch  for  an  overflow  for  bolder  tank,  shown  in  Fig.  16, 
Plate  s,  which  he  describes  as  follows: 

The  overflow  front  our  holder  tank  gave  some  trouble-  It  is  a  steel 
tank,  above  ground.  The  water  would  till  up  to  the  overflow  and 
then  run  out  very  slowly,  keeping  things  wet  and  sometimes  freezing. 
Two  street  ells,  arranged  as  shown  in  the  sketch,  form  a  siphon  which 
starts  itself  when  the  water  gets  up  to  the  line  (A  B)  and  stops  when 
it  gets  down  to  the  line  (C  D).      No  trash  floats  into  this  overflow  pipe. 

UoK-  to  Examine  the  Inside  of  a  Gasholder  while  in  Operation. — 
The  following  arrangement  for  accomplishing  the  above  results  is  con- 
tributed by  Mr.  B.  E.  Chollar,  of  St.  l^uis,  which  be  describes  as 
follows : 

It  IS  a  desirable  thing  lo  be  able  to  examine  the  inside  cup  rollers 
of  telescopic  gasholders.  All  that  is  necessary  (or  the  accomplishment 
of  this  purpose  is  a  small,  8-volt  lamp  that  will  pass  through  a  §-inch 
bolt  hole,  some  double  lam])  cord,  and  a  4-cell  storage  battery.  If 
there  are  grip  rollers  immediately  over  the  cup  carriages,  take  two 
bolts  out  of  a  carriage,  put  the  lamp  down  through  one  of  the  bolt 
holes,  and  look  through  the  other.  A  handful  of  cotton  waste  will 
sto])  the  gas  from  the  lamp  hole,  and  a  piece  of  glass  and  an  india 
rubber  washer  form  the  sight  hole.  In  case  there  are  no  carriages  on 
top  of  the  grip,  holes  will  have  to  be  drilled  for  the  lamp  and  for  ob- 
servation. By  these  simple  means  the  inside  rollers  and  brackets  can 
be  examined  at  leisure. 

An  Arrangement  to  Prevent  Gas  Escaping  while  Flaying  Servile 
Pipes.— \lx.  \S.  P,  Rllioi.  of  Chicopee.  Mass.,  sends  the  "Wrinkle" 
shown  on  Fig.  18,  Plate  6,  and  describes  it  as  follows: 
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A  a  inteodcd  lo  represent  a  gas  nMin  of  any  lue.  B  a  use  pipe  l< 
MTvice.  C  an  ufilinnry  tee,  O  a  {ilug  turned  out  of  anj  good,  bard 
wood,  F  G  house  supply  pip^-  ^  ^^'^  connection.  The  rnetbod  o( 
opentioB  employed  is.  first,  tapping  the  main  with  the  ordinary  pi[ie 
Up  corresponding  in  size  to  the  size  of  service  to  be  connected- 
Having  the  tap  well  M>aked  in  the  beginning  of  the  operation,  as  soon 
ai  tbc  hole  is  tapped  1  remove  (he  machine,  alloiring  the  lap  to 
remain  in  the  bole  to  serve  Icmporarily  as  a  plug.  It  also  ser^-»  to 
indicate  the  pitch  and  cnat>le>  ut  to  obtain  an  accurate  measure  oi 
the  rise  pipe  B.  Remove  the  burr  Irom  the  inside  of  the  rise  pipe, 
tcreir  up  the  tec  until  it  is  light,  then  insert  wood  plug  D.  This  plug 
thould  be  made  of  sufBceni  length  to  allow  a  taper,  which  will  insure 
a  tight  fit  in  end  uf  rise  pipe  U.  Now,  having  the  tee  and  rise  pipe 
in  readiness,  remove  the  tap,  screw  in  the  rise  pipe,  and  proceed  wiih 
the  house  coimeclion  in  any  manner  desired.  After  the  pipes  are  all 
connected,  and  all  openings  inside  of  the  building  properly  closed, 
remove  the  wooden  plug  D  and  insert  an  ordinary  iron  plug  ].  I 
have  shown  the  connection  as  being  made  with  the  union  M,  although 
I  prcfri  an  ordinary  lock-nut  nipjilc.  By  this  method  an  ordinary  work- 
man will  connect  a  service  wilh  no  appreciable  loss  of  gas  and  n-ithout 
danger  from  gas  escaping  while  the  connection  is  actually  being  madir : 
in  (act,  I  prefer  this  manner,  even  in  cases  where  an  entire  new  service 
it  run  through  a  trench  into  a  building,  alibougb  where  we  encounter 
fine  lawns,  cement  walks,  etc.,  it  is  my  practice  to  drive  the  pipes  m 
tections  of  suitiililc  length  from  the  building  10  ihe  line  where  cutb- 
stop  is  set  (if  any  is  to  be  used),  ihence  through  a  trench  to  the  main. 

TanA  for  Heating  Alcohol  or  Naphtha.— '^^xi  tank  was  designed 
for  the  purpose  of  obtaining  a  simple  and  safe  method  for  heating 
alcohol  or  naphtha  for  main  and  service  work.  A  galvanized  iron 
tank  a.  Fig.  19,  Plate  6,  is  properly  supported  inside  of  a  second  gal- 
vanized tank  /'.  leaving  an  annular  space  c  between  the  two  tanks. 
^  is  a  screw-capped  oiling  pipe  for  tank  a  ;  f  3  filling  pipe  for  tank 
b  ;  m  a  discharge  pipe  and  cock  for  tank  it ;  11  the  same  for  tank  A. 
Tank  i  is  entirely  covered  with  wood  lagging  i/.  To  use  the  tank,  fill 
tank  i  with  boiling  hot  water  through  /,  first  closing  cock  ».  Close 
cock  in  and  pour  into  tank  a  the  alcohol  or  naphtha  lo  be  heated  and 
screw  caj)  on  pipe  e.  Tank  a  being  entirely  surrounded  by  hot 
water,  its  contents  are  (juickly  healed.  Pipe  m  is  now  connected 
with  main  or  service  by  means  of  a  hose,  the  cock  opened  and  the 
li<iuor  allowed  lo  run  out.  If  it  is  desirable  to  use  vapor  in  place  of 
li<[uor,  Ihe  connection  should  be  made  wilh  pipe  e.  The  water  will 
keep  hot  for  several  hours,  so  ihe  tank  may  practically  be  taken  any- 
where and  used. 

The  above  arrangement  is  sent  us  by  Mr.  Carl  H.  Graf,  of  Law- 
rence, Mass. 

Conrftiient  Ait/s  in  Prornif;  Meien. — We  are  indebted  to  Mr.  Geo. 
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F.  SUTumers,  of  Hackensack,  N.  J.,  for  (he  items  illustrated  on  Plate 

7,  which  arc  valuable  for  the  convenieni  testing  of  meters. 

Fig.  13  represents  a  beli  arranged  lo  ring  a  few  seconds  before  a 
reading  is  rei|uired,  relieving  the  operator'a  mind  from  the  responsi- 
bility of  watching  the  meter  while  a  lest  is  being  made.  The  device 
is  made  from  a  tin  disk,  which  came  with  a  new  meter,  and  some 
brass  wire. 

Fig.  23  is  an  index  scale  to  give  an  easy  and  accurate  means  of 
ascertaining  the  height  of  the  prover.  This  is  made  from  pari  of  the 
silvered  brass  scale  cut  from  a  thermometer. 

Fig.  2o,  Two  thermometers  are  used  to  determine  the  temperatures 
of  the  gas  (or  air)  in  the  prover  and  that  in  the  meter.  The  thermom- 
eters in  this  case  are  ordinary  12  cent  thermometers  with  the  case  re- 
moved and  the  lower  half  of  the  scale  cut  away.  The  meter  instrument 
is  fixed  permanently  into  a  meter  union  with  cork  and  paraffine.  a 
hole  being  drilled  for  the  proper  flow  of  gas.  The  prover  instrutuent 
is  suspended  in  the  gns  being  measured,  through  a  hole  cut  in  the 
prover  lop-  A  brass  pillar  cut  down  and  soldered  to  the  top  makes  a 
convenient  opening  for  the  cork  iind  parafline.  I  consider  fora  com- 
mercial test,  a  maximum  difference  of  i"  (i  of  i  per  cent.)  lo  be  close 
enough. 

Fig.  21.  For  the  healing  of  the  water  in  the  prover  tank  a  steam 
pipe  is  brought  up  through  the  Hoor  and  over  the  edge  of  the  lank, 
suitable  connection  being  made  lo  draw  tjff  any  surplus  of  water  from 
the  bottom  of  the  tank.  The  water  should  be  heated  a  few  degrees 
higher  than  the  air  in  the  room,  to  allow  inr  the  cooling  due  lo  eva|.- 
oration.  One  eighth  pipe  is  used  to  prevent  the  jar  due  to  the  con- 
densation of  the  steam,  and  the  pipe  is  bent  to  produce  a  rotary  motion 
and  consequent  agitation  of  the  water  in  the  prover  tank.  An  old 
lamp-post  cock  makes  a  convenient  steam  valve. 

Gas  Shut- Off  Rig  for  Show  ff/wi/urw. —Contributed  by  Mr,  F.  H. 
Shelton. — Gas  companies  can  occasionally  catch  a  merchant  who  likes 
to  make  an  evening  display  in  his  show  window,  by  offering  a  rig  that 
will  automatically  shut  off  Ihe  gas  at  any  desired  hour,  thus  saving 
waste  of  gas  through  the  night.  The  following  contrivance  for  such 
purpose  (see  Fig.  24,  Plate  7)  was  observed  at  Baltimore,  Md.,  the 
arrangement  of  Mr.  George  F.  Meyers: 

An  ordinary  90  cent  alarm  clock  has  on  the  back  a  large  winding 
key  A  for  the  clock  proper,  and  a  small  key  B  for  winding  up  the 
alarm.  This  key  upon  winding  can  be  left  in  a  horizontal  position. 
In  such  a  case  a  button  hook  or  stiff  wire,  supporting  a  small  weight 
E,  with  one  end  bent  at  right  angles,  can  be  caught  on  one  end  of 
the  key.  In  Baltimore  such  a  clock  is  so  rigged  in  the  window,  and 
the  weight  is  attached  to  the  lever  of  a  gas  shul-off  cock  F  by  6  inches 
of  chain  ;  only  the  clock  is  visible.  The  cock  and  the  lever  are  be- 
neath the  window  flooring.     The  clock  and  the  alarm  are  wound  up 
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and  the  latter  set  in  the  usual  manner.  When  the  abnn  goes  off,  say 
at  II  p.  M.,  the  winding  key  B  revolves  backward  as  the  spring  qd- 
winils.  and  spills  ihe  hook  off.  The  weight,  being  freed,  falls  aod 
thrun'!s  (he  cock,  shulting  off  the  gas.  The  chain  is  used  so  that  the 
weight  will  have  enough  momentum,  from  falling  a  few  inches,  to  throw 
the  cock,  even  if  it  should  slick  a  little.  The  weight  will  tilt  the 
clock  over  when  hanging  on  the  winding  key,  unless  the  clock  is 
wired  or  othe[wi^e  fastened  to  the  floor  or  bracket  that  it  rests  upon. 
TTlC  rig  is  simple,  safe,  sure  and  very  cheap. 

jln/i-  t'litaU'ori  Fixture  for  Weisbach  Ligkli. — Contributed  by 
Mr.  F.  H.  Sbelton. — Gas  companies  selling  cheap  light,  in  connec- 
tion with  Weisbach  burners,  are  at  limes  called  upon  to  so  arrange 
the  lights  that  in  places  subject  to  vibration  and  jar  the  mantle  break- 
age will  not  be  excessive.  The  following  device  is  simple,  cheap  and 
effective — Plate  8 : 

A  rectangular  loop  A  is  made  r  i  inches  wide  by  i6  inches  high,  by 
bending  ^-inch  iron  or  brass  i*ire  as  preferred,  to  the  form  shown 
in  sketch  Fig.  25.  An  eye  B  is  formed  at  the  top  and  two  ends  are 
brazed  (not  soft  soldered)  into  opposite  sides  of  a  i-inch  cross  C, 
brass  or  iron  as  preferred.  In  the  other  outlets  of  the  cross  i!-inch 
nipples  arc  inserted.  The  light  is  mounted  on  the  upper  nipple,  and 
a  rubber  hose  connection  D  is  made  from  the  under  one  to  the  nearest 
gas  cock.  The  whole  is  suspended  by  an  ordinary  5-ceot  canary 
cage  spring  E  from  the  ceiling  or  the  other  support,  according  to  the 
circumstances.  Any  jar,  either  in  the  gas  pipe  or  the  ceiling,  is  ab- 
sorbed by  the  rubber  or  the  spring  and  affects  the  light  bal  little.  The 
shul-off  cock  should  be  so  located  as  to  keep  ^as  out  of  the  hose  when 
the  light  is  not  in  use.  This  rig  is  especially  applicable  to  lights  over 
desks  (Fig.  26)  where  the  feed  is,  say,  a  f-inch  riser  coming  up 
through  or  behind  the  desk  and  is  often  hit  by  books  or  people. 
Extending  such  a  riser  gives  a  sufficient  support  for  the  loop. 

Billiard  Table  Z/^A/.— Contributed  by  Mr.  F.  H.  Sbelton.— Gas 
companies  are  frequently  asked  to  supply  a  better  and  a  cheaper  light 
for  billiard  tables  than  electricity  or  the  ordinary  flat  flame  gas  burner, 
shooting  out  horizontally.  The  following  adaptation  of  Weisbach  lights, 
which  has  been  extensively  used  and  is  very  satisfactory,  is  illustrated 
on  Page  8,  Fig,  27. 

The  standard  number  34  burner  is  equipped  with  a  mirror  or  sil- 
vered glass  reflector  A,  and  an  1,101  (or  opal  931)  globe  B,  cut  down 
to  4  inches  in  height.  The  reflector  throws  the  light  down  where  it  is 
wanted.  The  opal  globe  softens  the  light  and  entirely  screens  the 
mantle  from  the  player's  eyes.  The  strong,  steady  light  of  the  Wels- 
back  burner  is  thus  well  utilised,  and  although  on  the  eye  level,  it  is 
not  trying  to  the  player. 

On  4  arm  fixture,  No.  312  reflectors  should  be  used.  On  a  arm, 
No.   311.     No.   10  china  dome  shades  will  do  quite  well  and  are 
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cheap,  but  have  the  objection  of  being  easily  broken,  if  struck  by  the 
player's  cue.  The  globes  can  be  cut  down  from  the  ordinary  6-inch 
height  by  a  local  glass  cutter,  or  can  be  procured  from  the  Welsbach 
Company. 

The  combination  is  neat  in  effect,  and  costs  less  than  many  less 
efficient  large  "'  billiard  table  reflectors"  often  used. 

Hot  WaUr  From  House  Furnace, — Mr.  Carl  H.  (iraf,  lawrence, 
Mass..  sends  the  following: 

The  chief  objection  to  the  sole  use  of  a  gas  range  in  the  kitchen  is 
the  absence  of  a  constant  supply  of  hot  water.  This  can,  of  course, 
be  remedied  by  the  addition  of  a  hot  water  heater,  and  while  this  may 
be  ^tisfactory  in  the  summer,  there  are  few  among  our  customers 
who  are  able  and  willing  to  bear  the  expense  of  a  hot  water  supply  by 
this  means  during  the  winter.  With  this  in  view,  I  made  some  ex- 
periments on  heating  water  by  means  of  a  coil  placed  in  the  house 
furnace  in  the  cellar. 

Various  sized  coils  were  placed  in  the  furnace,  near  the  flue  con- 
nection, with  a  view  to  utilizing  waste  heat,  and  while  this  plan 
worked  satisfactorily  for  a  time,  it  soon  became  evident  that  its  efli- 
ciency  rapidly  deteriorated  on  account  of  the  coil  becoming  covered 
with  soot  and  dust.  The  next  plan  was  to  run  a  pipe  through  the 
furnace  directly  over  the  fire  pot,  with  the  result  of  a  constant  supply 
of  hot  water,  both  day  and  night.     The  connections  are  as  follows : 

The  pipe  from  the  bottom  of  the  boiler  is  carried  into  the  cellar, 
passed  through  the  furnace,  then  carried  back  to  the  kitchen  and 
connected  to  the  inlet  of  our  gas  water-heater,  the  outlet  of  the  hot 
water  heater  being  connected  to  the  top  of  the  boiler  in  the  usual 
way.  Thus  all  the  water  circulates  through  our  gas  heater,  and  with 
this  arrangement  you  can  heat  water  by  gas  in  case  of  an  unusual 
draw,  and  again  all  will  be  ready  for  the  summer  when  the  furnace  is 
let  down. 

In  this  connection  I  would  call  attention  to  the  great  advantage 
gained  in  lagging  the  kitchen  boiler,  either  with  wood  or  steam-pipe 
covering.  Thus  insulated,  water  will  keep  hot  for  many  hours.  A 
25-gallon  copper  boiler,  covered  with  wood  lagging,  was  filled  with 
water  at  a  temperature  of  61  F.,  and  subsequently  heated  to  120^  F. 
by  means  of  a  gas  heater.  The  water  was  allowed  to  remain  in  the 
boiler  10  hours,  and  was  then  drawn  off  into  the  bathtub,  when  it  was 
found  to  have  an  average  temperature  of  103^  F, — a  loss  of  only  17^. 
On  first  opening  the  faucet  the  temperature  of  the  water  was  1 10^  F., 
and  after  drawing  off  25  gallons  it  still  registered  93 '  F. 

The  cost  of  an  installation  like  the  above  is  small,  and  it  can 
readily  be  seen  what  a  gas  company  will  gain  if  it  can  induce  its  con- 
sumers to  use  a  gas  range  in  winter  as  well  as  summer. 

Plan  to  Oi'erconie  Fluctuations  From  Gas  Engine, — Mr.  C.  T«  R« 
Humphreys,  of  lawrence,  Mass.,  contributes  the  following  idea  on 
the  above  subject: 
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'•  See  here,  Huntlv.  I'll  bet  vou  three  bottles  I  can  have  that  fire 
out  inside  of  five  minutes.     Do  you  want  to  bet? 

-*  Mr.  Huntlv.  declined,  but  he  said  he  would  like  to  know  the 
plan,  and  Mr.  Littell  replied  that  to  throw  two  barrels  of  flour  into  the 
hole  would  completely  extinguish  the  flame.  Mr.  Huntly  and  several 
other  men  laughed  at  such  an  idea,  but  Mr.  Littell  let  them  laugh, 
and  sent  away  his  wagon  for  the  barrels  of  flour. 

*'*'  The  men  thought  he  was  fooling,  but  he  proved  to  be  far  from  it. 
He  soon  had  the  flour  in  small  sacks,  and  ordered  it  thrown  in  the 
raging  pit.  One  man  after  another  threw  bags  of  flour  into  the  fire, 
until  suddenly  the  hole  turned  black  and  a  great  puff  of  black  suK>ke 
arose.  That  was  the  end  of  the  fire,  and  with  the  end  came  a  rous- 
ing cheer  from  the  throats  of  the  thousands  of  the  people  who  were 
watching  the  spectacle." 

[I  wish  on  behalf  of  the  Western  Association  and  myself  to  heart- 
ily thank  all  those  who  have  contributed,  by  their  items  and  also  sug- 
gestions, to  make  the  Wrinkle  Department  so  successful  this  year. 
They  have  proven  that  even  though  the  field  had  been  gone  over 
very  carefully  in  the  past  few  years  by  our  former  editor,  and  it 
seemed  that  there  was  little  else  to  find,  yet  there  are  many  valuable 
items  hidden  here  and  there,  that  to  the  one  who  knows  them  may 
seem  scarcely  worth  publication,  but  which  may  help  a  fellow  laborer 
at  a  very  oppotune  time  if  made  public  through  the  Wrinkle  Depart- 
ment. There  were  a  few  items  that  came  too  late  to  be  included  in 
this  year's  edition,  but  they  are  too  good  to  lose  and  will  keep  for 
the  next.— Editor.] 

DISCUSSION. 

Mr.  D.  McDonald — One  of  the  most  interesting  Wrinkles  in  Edi- 
tor Jenkins'  collection  is  that  which  describes  a  method  of  removing 
obstructions  in  a  sewer  by  the  aid  of  rats.  I  would  like  to  ask  the 
writer  if  by  '* husky  rats"  he  does  not  mean  musk  rats.  A  musk 
rat  will  go  through  the  sewer  in  the  way  described. 

Mr.  Thwing — I  mean  a  common  rat. 

Mr.  D.  McDonald — It  is  a  matter  of  fact  that  a  musk  rat  will  go 
throug-h  a  sewer  and  clean  it  out.  But  I  did  not  believe  that  a  com- 
mon rat  would  do  so. 

Mr.  Thwing — The  mouth  of  the  sewer  was  above  water. 

Mr.  Doty — Referring  to  Mr.  Elliot's  Wrinkle,  showing  an  arrange- 
ment to  prevent  gas  escaping  while  laying  service  pipes,  I  desire  to 
call  attention  to  a  fitting  known  as  a  street  tee,  which  fitting,  I  be- 
lieve, I  originated  at  Paterson,  N.  J.,  in  1889.  Progressive  Age^ 
issue  of  May  i,  1891,  **  Wrinkle  6,"  described  the  fitting  and  its 
use  in  connecting  services.  It  is  also  shown  in  Brown's  Directory 
iox  1893,  in  the  "Wrinkle  Department."  Recently  I  noticed,  in 
the  Journal  of  Gas  Lightings  a  patent  fitting  embodying  the  idea  of 
the  street  tee  with  a  screw  stop  valve  in  the  vertical  opening.     Men- 
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tion  was  also  made  of  the  use  of  a  tee  and  nipple  as  of  advantage  in 
service  connection  by  Mr.  Fitzgerald  at  the  last  meeting  of  the  Texas 
Association.     I  have  here  a  specimen  of  the  street  tee  fitting. 

Mr.  Doherty — Is  that  fitting  on  the  market? 

Mr.  Ooty — Yes. 

Mr.  Murdock — We  get  those  fittings  in  Chicago. 

The  President — Is  it  a  brass  or  iron  fitting? 

Mr.  Dotv — This  was  the  first  pattern  made,  and  the  present  fitting, 
which  is  slightly  different,  is  made  of  iron. 

The  President — If  there  is  no  further  discussion,  Mr.  Jenkins 
says  he  thinks  he  is  entitled  to  a  vote  of  thanks,  and  if  some  one  will 
make  the  motion  I  will  entertain  it. 

Mr.  T.  D.  Miller — There  seem  to  be  many  devices  for  indicating 
the  height  of  holders.  I  recently  took  the  dial  which  came  from  an 
old  6o-light  meter,  and  calculated  the  diameter  of  a  wheel  on  which 
to  wind  a  cord  attached  to  the  holder,  this  wheel  actuating  the  dial 
so  as  to  indicate  the  contents  of  the  holder.  This  wheel  had  to  have 
two  diameters,  so  that  the  cord  running  on  it  would  accelerate  or  re- 
tard the  movements  of  the  dial,  because  it  was  attached  to  a  2-lift 
holder.  As  there  seems  to  be  a  general  interest  in  such  devices,  I 
will  fix  it  up  for  the  **  Wrinkle  Department"  next  year.  It  is  very 
convenient. 

On  motion,  a  vote  of  thanks  was  tendered  to  Editor  Jenkins,  the 
ballot  being  a  rising  one. 

The  President  intro  luced  Mr.  George  Treadway  Thompson  of 
New  York,  who  read  the  f(jllo\ving  paper  on 

isoLviEi)  c;knkrat()Rs  for  bench  firing. 

'Ihe  use  of  independent  generators  for  firing  letort  benches,  in 
place  oi  a  regenerator  for  each  individual  setting,  is  a  subject  toward 
which  the  interest  of  our  engineers  has  been  directed  for  several 
yeais  1'Vmv  trials  <jf  the  j>lan  on  a  working  basis  have  been  made  in 
our  country,  however,  as  tlie  impression  has  prevailed  that  the  sys- 
tem offered  no  material  advantages  for  our  conditions,  this  impression 
doubtless  having  arisen  from  the  results  with  certain  furnaces  of  the 
Siemens  hearth  ly|'e.  Most  of  us  have  been  (Xntent  with  the  excel- 
lent results  obtained  l>y  our  recujicrators,  nnd  our  interest  in  the 
other  j)lan  has  been  dire(  ted  to  watching  what  is  being  done  by 
others  acro-s  the  sea,  rather  than  in  any  special  original  work  at 
home.  F\(^eptions  are  not  lacking  to  i)ro\e  the  rule,  but  no  installa- 
tion has  yet  been  made  in  the  I'nited  States  on  much  more  than  an 
e\|)eriment.d  scale. 

The  suggested  use  of  such  independent  generators  in  a  large  coal- 
gas  plant  about  to  be  constructed  in  a  central  western  city  turned  the 
writer's  attention  afresh  to  the  m.itter.  and  some  correspondence  was 
had  with  se\eral  Knglish  gas  engineers,  extracts  from  two  of  whic  h 
letters  are  appended  : 
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Writing  from  Salisbury,  England,  under  date  of  February  4th,  1898, 
Mr.  Norton  H.  Humphrey  says: 

*'The  use  of  independent  generators  is  gaining  ground,  though 
slowly.  It  has  always  appeared  to  me,  when  standing  in  front  of  a 
row  of  10  to  12  beds  of  retorts,  that  the  space  occupied  by  the  furnace 
would  mean  two — or  at  least  one — more  retorts  in  each  bed,  and  that 
a  generator  at  one  end  or  in  any  convenient  position  would  mean 
economy.  The  gases  might  be  cooled  somewhat  in  reaching  the 
setting,  but  look  at  the  saving  in  construction  and  in  loss  by  radia- 
tion. *  *  *  Many  are  now  using  one  producer  only  for  a 
through  bench  instead  of  two.  *  »  »  i  would  certainly  take  up 
the  subject." 

Before  the  Southern  District  Association,  last  November,  Mr.  C.  C. 
Carpenter,  of  Vauxhall,  London,  presented  a  valuable  contribution 
entitled  *' Retort  Setting  and  Retort  Heating,"  which  with  its  discus- 
sion appeared  in  the  London  Journal  of  Gas  Lighting  of  November 
16th,  1897.  Referring  to  this  paper,  I  wrote  to  Mr.  Carpenter,  ask- 
ing as  to  any  recent  developments  in  producer  firing,  advocacy  of 
which  was  its  prominent  feature.  His  reply  was  prompt,  and  he  has 
courteously  permitted  its  publication  : 

'*  The  South  Metropolitan  Gas  Company,  \ 
'*  Vauxhall,  S.  E.,  March  5,  1898.      j 

*•  Dear  Sir:  In  reply  to  your  letter,  I  believe  the  firing  of  retorts 
by  producer  gas  supplied  from  independent  producers  is  one  that  is 
bound  to  come  to  the  front.  Since  writing  my  paper  I  have  set  to 
work  an  installation  of  inclined  retorts,  where  the  producers  are  quite 
independent  from  the  retort  settings.  Owing  to  the  greater  head 
room  required  by  inclined  retorts,  it  appears  pretty  generally  conceded 
that  it  is  not  worth  while  to  put  these  in  so  as  to  allow  the  coke  from 
the  lower  ends  of  the  retorts  to  run  direct  to  the  producer — it  would 
mean  raising  up  the  whole  installation  from  a  datum  fixed  by  the 
proper  height  for  a  producer.  I  believe  that  it  will  be  found  most 
advantageous  to  leave  out  the  question  of  firing  by  hot  coke  ;  and  once 
free  from  this,  greater  latitude  is  obtained  in  the  design,  working  and 
construction  of  the  producer,  which  is  a  most  important  adjunct  in  a 
well-designed  plant.  The  construction,  after  all,  is  one  which  per- 
tains to  most  water  gas  plants. 

'*The  producers  at  our  Bankside  works  are  15  feet  high,  and  each 
supplies  heating  gas  through  bare  cast  iron  pipes  for  48  mouthpieces. 
The  upper  part  of  the  producer  acts  as  a  self-feeding  coke  hopper, 
and  as  the  fuel  is  cold  coke,  there  is  an  interchange  of  temperature 
between  this  and  the  gas  rising  from  the  fuel  bed  proper,  with  the  re- 
s  lit  thit  the  effljent  gas  is  about  800°  F.  It  passes  through  a  valve 
box,  by  which  the  quantity  used  can  be  regulated,  and  passes  into 
he  heating  and  distributing  flues  of  the  setting.  The  highest 
equired  temperatures  are  obtained  in  the  combustion  chambers  and 


mBtntained  with  the  greatest  regulariij-  and  evenness.  Perhaps  the 
best  evidence  I  can  give  you  o(  the  advantages  of  the  system  is  ihc 
{act  that  in  the  more  important  extensions  of  retort  house  plan!  at 
other  works  of  this  company,  the  system  of  using  outside  produceta 
has  been  decided  upon. 

■ '  I  hope  the  information  contained  above  is  what  you  desire  ;  shall 
be  pleased  to  supplement  it  in  any  way  possible,  and  remain, 

"  Vours  faithfully.  Charles  C.  Carpenter, 

"  fi.  T.  Thompson,  Esq.,  40  Wall  street.  New  York." 

Opportunity  having  oHered  for  a  personal  visit  to  the  plants  named 
by  Mr.  Cirpenter.  I  supplement  his  description  by  the  following  brief 
account  of  the  producers  at  the  Bankside  works  (formerly  those  of 
the  Phcenix  Company),  whose  erection  later  than  the  Vauxhall  instal- 
lation may  properly  be  considered  to  indicate  that  they  embody 
Buch  improvements  as  t.\perience  with  ihe  earlier  forms  may  have 
suggested . 

One-half  the  retort  house  is  now  in  operation;  Ihe  other  half,  00 
the  same  plan,  will  be  completed  this  year.  The  benches  at  present 
in  use  arc  9  in  number,  each  containing  8  inclined  retorts,  10  feel  in 
length  by  24  inches  wide.  Each  triplet  of  benches  is  fired  from  a 
single  producer  erected  behind  the  stack  some  3  or  4  feet  back  of  the 
middle  setting  of  each  triplet.  The  producers  are  rectangular  in 
plan  and  arched  at  top  (the  axes  of  the  arches  in  the  same  direction 
as  those  of  the  benches),  and  there  are  furnace  doors  on  the  two  op- 
posite sides  of  each,  .^s  Mr.  Carpenter  has  remarked,  the  shape  of 
the  producer  is  not  material,  and  its  form  is  naturally  adapled  to  (he 
space  at  disposal ;  but  in  the  details  of  the  furnace  door  the  tise  of 
a  "  dead  "  plate  sealed  in  the  water  of  the  ash-pan  is  considered  an 
essential  for  preventing  the  ingress  of  air,  except  through  the 
primaries  and  during  clinkering. 

Through  the  crown  of  the  producer  arch  passes  a  short  coaling 
chute,  with  self-sealing  lid  at  top,  this  lid  being  on  a  level  with  the 
platforms  from  which  the  retort-charging  apparatus  is  operated.  The 
fuel  is  thus  readily  handled  by  the  same  man  who  charges  the  retorts. 
A  practically  uniform  depth  of  fuel  is  secured  by  the  hopper  within 
the  producer,  near  its  lop,  as  more  particularly  described  in  Mr.  Car- 
penter's paper,  and  the  same  device  also  causes  partial  preheating  of 
the  coke  before  it  reaches  the  actual  firebed,  thus  compensating  in 
some  measure  for  the  use  of  cold  coke.  The  producer  gas  makes  its 
exit  into  three  cast  iron  pipes  of  about  14  inches  diameter,  unjacketed 
and  unlined,  leading  to  the  three  regenerators  beneath  the  retorts, 
each  inlet  controlled  by  a  butterfly  valve. 

It  will  thus  be  realiifed  how  simple  is  the  arrangement  and  how 
especially  adapted  to  the  conditions  in  question.  One  producer  does 
the  work  which  would  reijuire  six  furnaces  for  an  equivalent  carbon- 
izing capacity  in  benches  of  eights. 
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As  to  the  fuel  results  obtained,  1  am  unable  to  speak.  It  is  the 
custom  in  the  South  Metropolitan  Gas  Company  to  confine  figures  of 
averages  to  the  quantity  of  coke  so/d  per  ton  of  coal  carbonized, 
which  leaves  two  unknown  quantities,  production  and  fuel  consump- 
tion. With  engineers  of  such  repute  as  are  those  of  this  great  Com- 
pany we  may  be  sure  that  they  do  not  depend  solely  upon  this  method 
of  computation,  nor  decide,  upon  the  relative  economies  of  different 
types  of  benches  without  careful  and  thorough  tests ;  but  they  are  con- 
servatively averse  to.  stating  results  which  cannot  be  maintained  in 
the  average  life  of  an  average  setting,  and  as  their  methods  of 
handling  coal  and  coke  and  the  many  varieties  of  coal  carbonized 
would  make  it  difficult  and  expensive  to  arrange  complete  percentage 
accounting  of  fuel,  they  give  out  no  such  figures  at  all. 

In  spite  of  the  fact  that  I  cannot  answer  this,  the  first  question 
usually  put  to  the  advocate  of  a  departure  in  furnace  construction,  it 
will,  I  think,  be  agreed  that  adoption  of  the  system  at  all  the  plants  of 
a  Company,  especially  such  a  Company  as  this  one,  is  strong  proof 
that  the  subject  will  repay  our  study  and  experiment. 

DISCUSSION. 

The  President — Has  Mr.  Bredel  anything  to  say  on  this  paper? 

Mr.  Bredel — About  four  years  ago  I  made  a  set  of  outside  genera- 
tors for  the  Erie  (Pa.)  gas  works.  At  that  time  the  price  of  good 
coke  as  compared  with  coal  was  about  as  6  to  lo,  and  as  it  was 
necessary  to  save  as  much  coke  as  possible,  I  proposed  the  installation 
of  an  outside  generator  to  fire  with  coal.  After  putting  it  up  we  had 
many  stoppages  of  the  main  supply,  and,  on  account  of  the  heavy 
hydrocarbons  which  were  made,  the  nostrils  of  the  benches  also  would 
stop  up.  There  was  too  a  good  deal  of  trouble  in  regulating  the  heat. 
We  could  not  get  a  uniform  production  of  gas,  and  we  had  frecjuent 
stoppages.  Then  we  tried  coke,  and  the  result  was  very  satisfactory 
— that  is  to  say,  a  consumption  of  14  to  1 6  pounds  of  coke  per  100 
pounds  of  coal  carbonized;  but  with  coal  it  went  down  to  13  and  14 
pounds.  Next  year  we  changed  the  arrangement  somewhat,  and 
then  we  had  not  so  very  much  trouble  to  keep  the  flues  clean.  They 
have  been  running  the  benches  until  now,  and  are  using  coal.  If  I 
were  using  coal  I  would  put  in  generators  again,  but  I  would  purify 
the  gas  by  sending  it  first  through  scrubbers  to  eliminate  tarry 
matter  and  other  impurities  and  get  the  by-products.  Gas  works 
differ  from  steel  works  in  the  fact  that  the  former  are  run  every  day  in 
the  year,  but  the  latter  only  six  days  in  the  week,  and  are  idle  on  the 
seventh,  when  there  is  then  a  chance  of  cleaning  them  out.  When  it 
comes  to  firing  coke  in  the  outside  generators  there  is  absolutely  no 
advantage  whatever.  In  Kngland,  where  the  yield  is  between  8,000 
and  9,000,  and  where  the  coal  recjuires  considerably  less  heat  to  car- 
bonize it,  it  is  not  necessary  to   have  such  tremendously  high  heats 


under  the  retorts  «s  in  this  country,  wbcrc  a  yield  of  lo.ooo  or  ii.- 

ooo  is  often  rcituiroil.  With  the  outside  generator  the  gas  comes  to 
the  bench  practically  cold,  and  if  you  want  to  use  steam  to  any 
amount  your  flame  ti;mt>eratUTc  will  be  let  down,  and  in  such  a  caw 
your  efficiency  becomes  very  low.  1  am  sure  that  an  outside  genera- 
tor will  use  from  15  to  20  jier  cent  more  coal  than  a  generator  inside. 
With  the  Knglinh  or  Saar  roals  it  would  be  diKerenl,  but  with  .Ameri- 
can coals  that  construction  is  nol  ilcsirable,  unless  yon  wish  to  sare 
your  coke  and  hum  coal  in  the  generator. 

M«.  Moss — I  do  not  think  il  would  make  that  much  diHerence.  be- 
cause it  is  just  as  easy  with  a  )>ro])cr  combustion  to  get  a  high  tem- 
perature as  it  is  to  run  at  a  lower  temperature.  If  a  generator  b  de- 
tached it  seems  to  me  the  only  difference  that  could  possibly  exist 
would  be  in  the  case  of  inclined  retorts,  charging  them  as  they  do 
with  hot  coke,  and  shooting  it  directly  into  the  furnace,  while  the 
outside  generators  use  cold  coke.  And  yet  that  is  compensated  for 
to  some  extent,  as  has  been  pointed  out,  by  ihe  coke  being  gradually 
heated  before  it  gets  into  the  fire  proper.  If  we  gel  complete  com- 
bustion 1  do  not  see  why  there  should  be  much  difference,  except  in 
the  initial  temperature  of  the  gases  at  the  [loint  of  combustion,  and 
which  could  be  overcome  by  mechanical  arrangements, 

Mr.  Weber — 1  have  had  some  experience  with  detached  genera- 
tors, but  not  with  any  of  the  type  described  by  Mr.  Thompson.  I 
refer  to  the  installation  at  the  works  of  the  Pittsburgh  (Pa.)  Gas  Com- 
pany, where  JO  benches  were  fired  with  the  IxHtmis  producer  gas. 
and  met  with  great  success;  also,  to  the  installation  in  llrooklyn, 
where  the  retorts  were  fired  by  isolated  generators. 

Mk.  Dohkrtv — I  have  been  more  or  less  interested  in  this  subject, 
and  am  an  advocate  of  the  system.  I  think  it  permits  a  great  saving 
in  lal>or,  and  ought  to  permit  a  greater  utilization  of  fuel,  because  we 
are  putting  the  retorts  under  the  charge  of  one  man,  or  of  one  corps 
of  men ;  and  we  know  that  when  one  generator  may  be  running  per- 
fectly well,  others  may  work  very  imperfectly,  I  agree  with  much 
that  Mr.  Bredel  said  in  regard  to  the  matter,  but  I  do  not  think  that 
the  gases  ought  to  reach  the  furnace  cold.  It  is,  however,  simply  a 
matter  of  installation.  U'ith  large  carrying  capacity  and  small  area 
there  should  be  but  slight  difference  in  temperature  between  genera- 
tor and  furnace ;  and  this  can  be  secured  by  proper  installation.  I 
believe  this  is  a  system  rd(|uiring  a  great  deal  of  attention.  It  is  need- 
less to  say  that  the  use  of  cheaper  grades  of  fuel  for  firing  the  benches, 
cheaper  installation  and  lessened  cost  of  maintenance,  would  afford 
many  advantages,  so  I  will  not  attempt  to  argue  with  Mr,  Bredel  on 
that  |>oint. 

Mr.  Bredel — Whit  Mr.  Doherly  says  is  all  very  nice  in  theory, 
but  such  high  temperatures  in  the  flues  cannot  be  maintained,  for  the 
reason  that  you  have  lo  have  a  checit  valve  in  front  of  each  bench. 
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and  those  valves  must  be  of  cast  iron,  and  when  those  stop  up  you 
cannot  open  or  close  them  with  a  crowbar.  You  may  rest  assured 
that  there  will  be  mechanical  difficulties  in  the  way  which  will  be 
harder  to  overcome  than  any  theoretical  difficulties.  As  to  the  cost 
of  installation  and  maintenance,  I  may  say  that  the  cost  of  installa- 
tion is  possibly  higher  with  outside  than  with  inside  generators.  The 
trouble  at  Erie  was  that  we  could  not  go  down  so  as  to  put  a  genera- 
tor under,  the  bench,  otherwise  we  would  have  done  so.  I  know  of 
an  installation  in  the  Paris  gas  works  where  a  Siemens  producer  was 
put  in  and  installed  on  a  very  good  plan,  but  with  the  result  that  the 
fuel  consumption  went  right  up  to  25  pounds  or  so  of  coke  used  for 
100  pounds  of  coal  carbonized,  and  it  cost  considerable  more  than 
the  old  way  of  firing. 

Mr.  Forstall — Being  a  '*  theoretical  cuss"  myself,  the  practical 
difficulties  mentioned  by  Mr.  Bredel  do  not  appeal  to  me  on  this  sub- 
ject ;  but  it  struck  me  there  were  some  other  things  in  the  way.  Of 
course,  we  have  Mark  Twain's  authority  that  it  is  best  to  put  all  the 
eggs  in  one  basket,  and  then  to  sit  down  and  watch  the  basket ;  but 
even  against  such  good  authority  I  prefer  to  work  the  other  way.  It 
seems  to  me  that  if  you  have  one  producer  to  do  the  work  for  one 
side  of  a  stack  of  benches  you  must  be  certain  that  that  producer 
will  do  thorough  and  efficient  work  24  hours  per  day  for  the  365 
days  in  the  year,  otherwise  you  may  have  half  your  generator  capa- 
city in  very  feeble  condition.  If  you  have  a  separate  producer  for 
each  bench  it  is  very  seldom  that  all  kick  at  the  same  time,  and  so 
you  have  only  a  small  percentage  of  your  capacity  let  down  at  any 
one  time.  Of  course,  it  may  be  possible,  and  I  suppose  it  is,  to  get 
a  producer  that  will  work ;  but  we  want  to  be  certain  that  we  have 
got  one  that  will  keep  the  heat  uniform  before  we  adopt  this  system. 

Mr.  Dohertv — I  understand  Mr.  Forstall  to  say  that  if  he  had  one 
producer  he  would  have  two ;  but  I  do  not  think  anybody  would  aim 
to  have  more  than  one.  If  necessary  we  could  have  more  than  one 
producer,  but  ordinarily  that  would  not  be  necessary.  The  matter  of 
using  cheaper  fuel  in  the  generator  is  of  very  great  consideration.  It 
is  perhaps  largely  a  matter  of  geography,  but  we  know  there  are 
some  places  where  the  application  of  this  system  would  result  in  a 
saving  of  labor,  and  at  the  same  time  give  a  better  control  of  the  fur- 
nace heat. 

Mr.  Bredel — It  does  not  give  better  control  of  the  heats,  and  I 
know  that  it  requires  an  expert  fireman  to  handle  it.  You  will  not 
make  the  same  kind  of  gas,  and  you  will  have  all  kinds  of  specific 
gravities  at  different  rates  of  speed.  The  moment  you  decrease  your 
draft  the  secondary  air  supply  will  increase,  and  the  first  thing  you 
know  you  will  have  a  cold  bench.  I  would  not  advise  anybody  to  do 
it  who  can  buy  a  good  gas-coal  cheaply.  I  would  advise  him  to  car- 
bonize more  coal,  to  make  more  coal-gas,  and  to  return  the  coke  to 


the  furnace,  or  fire  the  retoits  with  gas.  Vou  can  do  the  woTk  3  great 
deal  cheaper  in  that  way  than  with  any  outside  geoerator.  If  you 
h&d  to  file  a  steam  boiler  it  would  be  quite  another  thing :  for  then 
it  would  not  make  much  difference  what  the  initial  temperature 
might  be.  for  you  can  use  the  waste  gas  UQlil  the  final  temperature 
drops  below  500".  But  in  a  gas  bench  such  a  low  temperature  is  of 
no  use.  There  you  want  an  initial  high  iem)>eratUTe.  and  anything 
below  2,500°  F.  is  of  no  value  (or  heating  retorts.  And,  besides, 
that  form  of  generator  (the  outside)  would  be  too  costly  for  any 
ordinary  gas  works,  as  the  cost  of  a  lirst-class  installation  would  be 
higher  than  that  of  a  fiist-ciass  inside  generator  recuperative  furnace. 

Mr.  EciNER — We  all  know  that  the  real  value  of  a  thing  is  not 
always  in  proportion  to  its  bulk  or  si«e.  Although  Mr.  Thompson 
has  given  us  a  very  short  paper,  he  has  nevertheless  given  us  a  great 
deal  to  think  about.  It  is  a  very  valuable  paper.  He  has  not  given 
us  theories,  but  statements  of  practical  results  which  are  well  woithy 
our  serious  consideration.  When  the  inclined  retort  system  was  pro- 
posed to  the  German  Society  of  Gas  and  Water  Engineers,  a  committee 
was  appointed  to  investigate  the  subject,  and  that  committee  is  still  in 
existence.  A  report  was  made  at  the  last  raeeling,  and  another  will 
be  made  at  the  next.  Would  it  not  be  advisable  for  the  Western 
Gas  Association  to  appoint  a  committee  to  continue  the  investigation 
begun  by  Mr.  Thompson,  to  correspond  with  people  on  the  other 
tide,  and  perhaps  obtain  drawings  of  all  improvements  in  this  line  tor 
the  benefil  ol  this  Association?  Mr.  Thompson  has  very  ably  pre- 
sented the  subject  to  us,  and  I  think  it  woukl  be  well  to  continue  the 
investigation,  as  it  would  be  something  in  the  direction  in  which  we 
are  all  working  as  an  Association.  1  would  suggest,  however,  that 
instead  of  making  this  effort  individually  we  act  together  as  an  Asso- 
ciation, as  then  we  would  probably  receive  more  attention  from  the 
gentlemen  to  whom  we  may  apply  for  information.  If  in  order, 
I  would  move  that  the  President  appoint  a  committee  to  continue  the 
investigation  and  report  at  our  next  meeting ;  and  let  them  try  to  get 
further  data  on  the  subject  and  present  it  to  us  at  that  time. 

The  Prf.seoent — Such  a  motion  is  not  in  order  at  present,  but  you 
can  make  it  after  the  disposition  of  this  paper. 

Mr.  Thompson — Referring  to  Mr.  Bredel's  last  remark,  that  the 
best  way  is,  if  you  have  a  cheap  gas  coal,  to  make  more  coal-gas  and 
return  it  to  the  furnace,  I  may  say  that  such  an  installation  is  now  going 
up  near  Boston,  with  a  capacity  of  about  25,000,000  cubic  feet  per 
day.  I  refer  to  the  Chelsea  coke-ovens.  1  did  not  intend  what  I 
have  written  to  be  considered  as  a  paper,  but  simply  as  a  short  topic, 
and  I  have  been  greatly  surprised  as  well  as  gratified  at  the  extent  to 
which  the  discussion  has  gone.  It  seems  to  me  that  what  we  have  to 
consider  in  this  matter  is  whether  the  English  and  the  American  prac- 
tices in   respect  to  coal  gas  differ  sufficitnlly  to  make   the  results 
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obtained  in  England  with  these  producers  inapplicable  in  America. 
In  England  most  of  the  gas  is  coal-gas,  and  owing  to  the  high  latitude 
and  the  foggy  weather,  cities  of  200,000  inhabitants,  for  instance, 
necessarily  have  gas  works  equalling  in  size  those  of  cities  in  America 
having  three  times  the  population.  There  are,  therefore,  a  large 
number  of  very  large  gas  works  in  England,  and  it  seems  to  me  that 
this  producer  question  is  applicable  only  to  large  gas  works.  As  to 
Mr.  Doherty's  suggestion,  that  you  will  not  need  to  have  two  pro- 
ducers, I  will  say  that  it  is  not  customary  to  build  these  producers  so 
that  they  can  be  connected  to  any  one  of  a  series  of  benches.  At 
any  rate  that  was  not  the  case  in  the  instance  which  I  described  in 
the  paper.  The  producer  was  combined  with  the  middle  one  of  three 
benches,  and  it  had  connection  to  only  those  three  benches.  If  any- 
thing happened  to  the  producer,  then  those  three  benches  would  have 
to  be  let  down.  Mr.  Forstall's  point  in  that  particular  is  well  made  ; 
but  the  cost  of  construction  of  the  producer  is  so  small,  and  the  neces- 
sity for  its  repair  so  remote  during  the  length  of  time  that  the  retorts 
themselves  will  last,  that  I  think  engineers  are  justified  in  extend- 
ing the  installation  of  producer  furnaces.  It  is  true  that  in  England 
they  do  not  run  as  high  heats  as  we  do ;  with  slightlj^  increased 
weights  of  charges,  they  run  very  largely  6-hour  charges.  As  to  the 
Erie  installation,  to  which  Mr.  Bredel  refers,  I  may  say  that  I  saw 
that  plant  last  March,  and  it  was  running  along  very  nicely,  and  they 
were  getting  good  satisfaction  with  it,  although,  as  he  says,  they  have 
had  a  considerable  degree  of  difficulty  in  regulating  it.  The  evolu- 
tion of  gas  was  not  uniform  either  in  quantity  or  quality.  I  think 
the  stoppages  and  other  difficulties  were  due  to  the  fact  that  slack  coal 
was  used  in  the  generator,  and  not  coke.  The  suggestion  has  been 
made  that  the  gas  is  likely  to  be  cold  when  reaching  the  furnace. 
Mr.  Carpenter  has  stated  that  the  temperature  was  about  800^  F.  He 
has  also  stated  that  the  reason  the  temperature  was  about  what  it  was, 
was  due  to  the  partial  pre-heating  of  the  coke  in  the  heater  above  the 
main  portion  of  the  fuel  bed.  The  distance  from  the  generator  to 
the  middle  bench  is  not  over  4  feet,  and  to  the  others  it  is  not  over 
14  feet.  I  do  think  that  even  for  that  comparatively  short  distance 
it  would  have  paid  to  line  or  jacket  those  pipes,  for  there  must  be 
some  loss  in  temperature  by  radiation.  As  to  the  advantages — it  is 
possible  that  there  may  not  be  any  considerable  reduction  in  quantity 
of  fuel  used,  as  compared  with  high  class  generators;  but,  on  the 
other  hand,  I  think  it  worth  while  to  say  in  passing  that  it  is  very 
difficult  to  get  at  what  these  high-class  generators  are  really  doing 
for  their  average  work.  I  have  heard  figures  given  as  low  as  8  pounds 
per  100  pounds  carbonized  ;  but  I  do  not  think  any  of  us  will  agree 
that  such  results  can  be  obtained  here  in  the  life  of  a  setting. 

Mr.  Bredel — What  kind  of  coal  was  the  eight  pounds? 

Mr.  Thompson — It  was  Pittsburg  coal.  That  rate  was  very  low,  and 


I  do  Dot  tbink  it  cogid  be  ntaiaUtBed.  1  beli^Te.  bowrxer,  that  the 
■airing  of  Ubur  l6  which  Mf.  Dobertr  has  referred  is  a  tety  stiong 
point  in  favor  of  the  bm  of  indcpntdcnt  prodocen.  xaA  that  the 
rconomj  ol  space  U  Alio  a  nutenal  advantage. 

On  molkifi  of  Mr.  Butteiworth.  the  ibaulu  of  lb<  AsaocuUioD  wen 
rol»l  Mr.  Thompson  for  his  paper. 

Mr-  Er.KKK — I  nov  renew  my  motion  that  a  committee  of  ibrcc  be 
appointed  by  the  President  to  obtain  iorther  taformation  on  the  sub- 
ject of  oiitvidc  furnaces,  Ihe  committee  to  rcpon  at  odi  next  annua] 
meeting,   (Seconded  by  Mr.  Butterworlh  sikI  adopted.) 

Thk  Pki:8iI)KNT  appointed  as  such  committee,  Messrs.  Frederic 
Kgner.  Iivin  Buitcrworib  and  Fred.  Bredel.  1 

REPORT  OF  COMMITTEE  ON  FIN.\L  RESOLUTIONS. 

Mr.  Paul  Doty,  from  the  Committee  on  Final  Resotations.  read  the 
following  report,  which  was,  on  motion  of  Mr.  CaDendcr,  seconded 
by  Mt.  Egner.  adopted : 

Vour  committee  desires  to  give  expression  of  appreciation  for  the 
kindly  reception,  and  for  the  enter t^iinmcnt  which  has  been  so  gen- 
erously provided  for  the  members  of  this  Association 

Mayor  Maybury's  welcome  was  especially  pleasing,  and  we  are 
indebted  to  him  for  the  freedom  of  the  city  of  Detroit.  The  sign 
which  he  gave  of  oor  profession  entitles  him  to  brevet  membership  in 
oar  Association.  We  think  we  may  fairly  vote  the  mayor  to  be  a 
"  brick  "  by  reason  of  his  '■  Itish  Hescent !  " 

The  response  by  Captain  White  to  the  Mayor's  welcome  was,  as  his 
remarks  always  are,  in  good  taste.  The  Captain's  reference  to  cock- 
tails reminds  your  commitiee  that  Detroit,  which  has  heretofore  been 
known  as  the  "City  of  Straits."  may  fairly  be  called  the  "Palate 
City,"  in  appreciation  of  Ihe  tact  it  is  in  the  throat  of  the  great  body 
of  commerce  which  passes  the  city,  and  likewise  Ihe  borne  of  the 
famous  concoction  of  Colonel  Croul. 

We  appreciate  ihe  tact  and  courtesy  of  retiring  President  Lyon, 
and  the  others  of  the  officers  whose  efforts  have  so  ably  contributed 
to  the  success  of  our  meeting,  and  have  pleasure  in  moving  a  formal 
vote  of  thanks  to  President  Lynn  and  his  associates. 

We  desire  to  acknowledge,  with  appreciation,  the  work  of  our 
Secretary,  Mr.  Dunbar,  in  bringing  us  together  and  making  possible 
this  ■■  feast  of  reason."  To  the  Central  Traffic  Association,  and  other 
passenger  associations  who  have  granted  us  the  usual  courtesies  of 
convention  transportation,  we  extend  our  thanks. 

This  anniversary  meeting,  in  our  twenty-first  year,  is  a  peculiarly 
appropriate  time  to  show  our  manhood  by  resolving  to  publish  our 
proceedings  in  permanent  form.  If  we  have  anything  worth  the  say- 
ing, and  say  it  well,  it  is  fitting  it  should  be  preserved  for  future 
reference,  and  your  committee  expresses  appreciation  of  the  action 
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of  the  Executive  Committee  in  moving  this  recommendation,  and 
congratulates  the  Association  on  its  adoption. 

Your  committee  has  much  pleasure  in  formally  moving  that  a  vote 
of  thanks  be  extended  to  the  Committee  of  Arrangements,  who  have 
so  generously  provided  for  the  social  side  of  the  meeting.  Their 
courtesy  is  characteristic  of  the  open-hearted,  free-handed  hospitality 
of  the  West. 

We  are  grateful  to  our  companies  for  the  opportunity  of  being 
present  at  these  meetings,  and  express  our  appreciation.  These 
meetings  are  educational  and  social — none  the  less  educational  be- 
cause socially  enjoyable ;  the  feeling  of  fellowship  is  characteristic  of 
the  Western  Association,  and  certainly  companionship  is  the  sweetest 
relation  in  life. 

ADJOURNMENT. 

The  President — Before  adjourning  I  wish  to  thank  the  members 
of  the  Association  for  their  hearty  co-operation  and  assistance  in 
conducting  this  meeting.  I  trust  that  at  our  meeting  in  Milwaukee 
next  year  there  may  be  an  attendance  as  large  and  enthusiastic  as  we 
had  here  in  Detroit. 

We  will  now  adjourn  until  1 1  o'clock  to-morrow  morning,  on  board 
the  steamer  "  Promise,"  at  some  place  on  the  Detroit  river. 
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Superintendent  Louisville  Gas  Light  Co.,  Louisville,  Ky. 

Cathels,  E ^ May,  1890 

Superintendent  Gas  Co.,  Hamilton,  Ontario. 

Chollar,  B.  E May,  1884 

Engineer  Laclede  Gas  Light  Co.,  411 -413  N.  Eleventh  St.,  St.  Louis.  Mo. 

Christie,  W.  H .- - May,  1892 

Superintendent  Corning  Gas  Co.,  Corning,  N.  Y. 

Church,  L « : May,  1898 

Secretary  and  Treasurer  Gas  Co.,  Flint,  Mich. 

Clark,  Walton May,  1885 

General  Superintendent  United  Gas  Improvement  Co.,  Philadelphia,  Pgi. 

Clary,  E.  D ..- May,  1890 

Secretary  and  Superintendent  Gas  Co.,  Burlington,  Iowa. 

Cole,  C.  H ^ ^ May,  1896 

Secretary  Gas  Co  ,  Lima,  O. 

Collins,  Carroll May,  1883 

Manager  Gas  Co.,  Lexington,  Mo. 

Copley,  L  C May,  1892 

General  Manager  Aurora  Gas  Light  Co.,  Aurora,  Ills. 

Corscot,  John.. - May,  1892 

Secretary  and  Treasurer  Madison  Gas  and  Electric  Co.,  Madison,  Wis. 

Cowdery,  E.  G May,  1885 

Engineer  and  Manager  Gas  Co.,  Milwaukee,  Wis. 

Cowdrey,  R.  E May,  1893 

Superintendent  Gas  Co.,  Topeka,  Kan. 

Cressler,  A    D May,  1880 

President  Gas  Co.,  Ottawa,  Ills.;   residence  Fort  Wayne,  Ind. 

Cross,  Philip May,  1898 

(General  Manager  Syracuse  Gas  Co..  Sxracuse,  N.  V. 


Croul,  Jerome -May,  i 

Vitc-PiesidcntWiniigor  (Ontario)  G»s  Co.;  ■ddtei)  685  Jefictson  Avt 
Detroit,  Mich. 

Da vi  s,  S.  S -. - May , 

Sccteliij  uid  Snpt.  People'i  ligbt  and  Fuel  Mfg.  Co.,  Moline,  Ills 

Dell,  JohD September, 

Traveling  Agent  Laclede  Fire  Brick  Co.,  916  Wainwrigfal  Buildii 
St.  Luaii,  Ma> 

Doan,  Frank  M _ _„.._.___ „ May, 

SccretBij'  md  Superintend int  Cm  Co.,  JacksonriUe,  Ills. 

Doan.  J.  P May, 

Aisiiianl  SnperinteDdent  Gu  Co.,  JtckioDville,  lUi, 

Doty,  PauL.„ May, 

Secreiar^-Treaimer  Mid  Gen'l  Manager  Gai  L.  Co.,  Grand  Rapidi. 

Doheriy,  Henry  L _., -- May, 


Presidenl  Madison  Gas  and  Electric  Co.,  Madisi 


Douglas,  H.  W„ 


„May, 


d  Superinlendenl  Gai  Co.,  Ann  Arbor,  Hicb, 

Douthitt,  W.  F May,  t 

Secretary  Si.  Joseph,  Mu.,  Ga£  Co  ;  addnB$,ND.;40  Wall  St.,  New  V 
Dufficid,  James  C _ May, 


General  Manager  Gas  Co.,  London,  Ontario. 
Dunbar,  C.  H... 


sndeni  Gas  Co.,  Elgin,  Ills. 

Dunbar,  James  W _ _., 

Superintendent  Gas  Co.,  New  Albany,  Ind. 
Dunlap,    H... 


T  Gas  Co.,  Emporia,  Kar 


— ^..  May, 

May, 

May, 


Dixon,  J.  A : May,  i 

Engineer  I'inlsch  Compressing  Co.,  160  Broadway,  New  Vork  City. 

Eastman,  L  M „  „ May,  i 

Superinlendenl  Gas  Co.,  Monmuulh.  Ills. 

Eaton,  \V.   M ...May,  i 

General  Manager  Jackson  Gas  Co.,  Jackson,  Mich. 

Egner,  Frederick „ May,  1 

Consulting  Engineer,  1S8  Water  Street,  Morrislown,  N.  J. 

Elbert,  V.  L May,  i 

With  liayless  tlngineeriiig  Co..  215  Dearborn  Street,  Chicago,  Ills. 

Elles.  E.J May,  i 

Superinlcniienl  Macon  Gas  Co.,  Macon,  Ga. 
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Ellison,  B,    F.„ 


May, 
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Evans,  Charles  H May, 

404  Royal  Insnrance  Building,  Chicago. 

Eysenbach,  Ernest  E May, 

Superintendent  Works  Columbus  (Ohio)  Gas  Co. 

Faben,  Charles  R.,  Jr May, 

Superintendent  Toledo  Gas  Light  and  Coke  Co.,  Toledo,  O. 

Faux,  J.  A ^ May, 

Engineer  with  John  Jarrett,  Pittsburg.  Pa. 

Ferrier,  James ^_ May. 

Superintendent  Gas  Co.,  Columbus,  Ga. 

Fenwick,   Alex „^ « , May, 

Superintendent  Gas  Co.,  Henderson,  Ky. 

Finnegan,  Arthur May, 

Superintendent  Station  A,  Laclede  Gas  Light  Co.,  St.  Louis,  Mo. 

Fitch,    Henry  D May, 

General  Manager  Gas  Co.,  Bowling  Green,  Ky. 

Fitz,  Robert  F May. 

Elgin,  Ills. 

Forbes,    James May, 

Superintendent  Gas  Co-,  Chattanooga,  Tenn. 

Forstall,   A.   E May, 

Consulting  Engineer,  Sec'y  Gas  Educational  Fund,  Sec*y  Am.  Gas 
Ass^n,  Room  22,  58  William  Street,  New  York. 

Freese,  F.  W.    \  May, 

Freese,  S.  C.     J - May, 

Owners  and  Managers  Gas  Co.,  Bloomington,  Ind. 

Frost,  W.  H May, 

President  Giis  Co.,  Fort  Scott,  Kan. 

Fullerton,  George,  Jr May, 

Supt.  of  Distribution  Buffalo  City  Gas  Co.,  545  Elk  Street,  Buffalo,  N 

Gerould,  H.  T May, 

Superintendent  (las  Co..  Centralia,  111. 

Gimper,  John  May, 

Engineer  and  Superintendent  Gas  Co.,  Galveston,  Tex. 

Glasgow,  A.  G May, 

Of  Humphreys  &  Glasgow,  9  Victoria  Street,  London,  S.  W.,  Englan 

Glass,  Sheldon  J May, 

Secretary  and  Treasurer  Gas  Co.,  Milwaukee,  Wis. 

Goodnow,  George  F May, 

Superintendent  Waukegan  Gas  Light  and  Fuel  Co.,  Waukegan.  111. 

Greenough,  M.  S ~ May, 
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President  and  General  Manager  Cleveland  Gas  Light  Co.,  Cleveland.  O. 


Green,  James _. September,  1878 

PiMidenl  Se<l>liB.  Mo.,  Ga*  Co.     AddiesB,  Wainn-righr  BaJMing. 
St.  Louii,  Mo. 

May,  1888 


Superinlctidenl  Gis  Co.,  Sleuhenville,  Ohio. 
Harris,  William  H _.May,  1894 

Amstanl-SuperinlendeQl  Gis  (.«.,  Mmtfield.  O. 
Harper,  George  H — -^ May,  1890 

Siiperinleii(]ent  Gu  Co.,  Attooiu,  P*. 
Hauck,  Albert  L May,  1896 

Secretaiy  lod  TrcBsuiei  Manni  H(g.  Co..  709  SjrcunoTeSt.,  Cincimuti,  O. 
Hill.  William  H M«y,  1894 

Superintendent  Gu  Co.,  Erie,  Pa. 
HesK,  Charles  E , May,  1887  - 

Tieisuiei  anil  Superintendcot  Jefiersou  Cily  Light,  Iltit  ai>d  Power  Co.,  1 
TcilersoD  Cily,  Mo.  i 

Highlands,  S.  M, „ „ May,  1891 

I'rc-!i<1ent  stoi  Treasurer  Clinton  Gli  Lifhl  and  Coke  Co..  Clisloa,  Iowa. 

Holmes,  B.  P May,  1894 

General  Manager  Gas  Co..  VoDngatown  Ohio. 

Howden,  J.  J.... 


TreaiuTcr  and  Superinlendeni  Gas  Co.,  Hiukegon,  Mich. 

Humphreys,  Alex.  C „ May,  1891 

Of  Humphreys  &  Glasgoir.  Nslional  Bank  of  Commerce  Bailding.  N^si^aii 
and  Cedar  Sttecl*.  New  Xofk. 

■  Hyde.  Gustavus  A May,  1880 

Engineer  Cleveland  Gas  Light  and  Cake  Co.,  Cleveland,  Ohio. 
Jenkins,  E.  H „ .._ „ „May,  1885 

Manager  C.as  Co.,  San  Antonio.  Texas. 

Jones,  T.  C May,  1895 

Superintendent  Ga^  Co..  Detaware,  Ohio. 
Jones.  C.   D May,  1888 

President  I'remont  (Neb,)  (las  and  Electric  Light  Co.     Residence. 

Jones,  Edward  C May,  1891 

Assistant-Engineer  Gas  Co  ,  San  Franci.sco,  Cal. 

Kenan,  N.  G _ May,  1889 

Engineer  and  .Assistant  to  (he  rresidenl.  Cincinnati  Gas   Light  and   Coke 


Keller,  C.  M -_ _ May,  1881 

Secietary.  Supetintendtnt  and  Genera]  Manager  Gas  Co.,  Columbus.  Ind. 


1 16  North  Main  Street,  Rockfotd,  111. 
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Knight,  Charles  S - - May, 

Vice-President  Fort  Wayne  Electric  Corporation,  Fort  Wayne,  Ind. 

Knight,  J.  J ^ May, 

Manager  Gas  Co.,  Kalamazoo,  Mich. 

Kuehn,  J.  L ~. May, 

Superintendent  Gas  Co  ,  York,  Pa. 

Landon,  Hugh  McK ~. May, 

Secretary  Manufacturer's  Natural  Gas  Co.,  Indianapolis,  Ind. 

Lane,  F.  K May, 

Superintendent  Calumet  Gas  Co.,  Chicaj^o,  111. 

Lansden,  Thomas  G September, 

Consulting  Gas  Engineer,  206  A  Street,  S.  E.,  Washington,  D.  C. 

Lathrop,  A.  P ^ May, 

Secretary  and  Treasurer  Gas  Co.,  Columbus,  Ohio. 

Leadley ,  James  E « ~^ May , 

Superintendent  Sidney  Gas  Co.,  Sidney,  Ohio. 

Light,  George  L ^ „ ^ May, 

Assistant-Superintendent  Gas  Co.,  Dayton,  Ohio. 

Light,  Joseph : May, 

Superintendent  Gas  Co  ,  Dayton,  Ohio. 

Little,  F.  W May, 

Vice-President  Gas  Co.,  Akron,  Ohio. 

Littleton,  A.  W September, 

Quincy,  Illinois. 

Littlehales,  Thomas May, 

Syracuse,  N.  Y. 

Ix)gan ,  John  D May , 

Vice-President,  Newton  Gas  Co  .  Newton,  N.  J.     Address   Box  6, 
Station  G,  Brooklyn,  N.  V. 

Lloyd,  John May, 

President  Gas  Co.,  Altoona,  Pa. 

Lynn,  John  R May, 

Manager  Gas  Co.,  Benton  Harbor,  Michigan. 

Lynn,  J.  T May, 

Managing  Director  Windsor  Gas  Co.,  Windsor,  Ontario.     Residence 
Trumbull  avenue,  Detroit,  Mich. 

Malin,  H.  A May, 

Secretary  Gas  Co.,  Joplin,  Mo. 

MacKay,  Charles May, 

Superintendent  Gas  Co.,  Watertown,  Wis. 

Mc.Adam,  Bryce May, 

With  Gas  Co.,  Milwaukee,  Wis. 
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McClary,  N.  A__ __ May.  i««S 

President  Ogdtn  Gas  Co..  155  Wosbinglon  Street.  Chicigo,  III. 
McDooald,  Donald _,-„ May,  1897 

President  Kentucky  HaalingCo.,  Laaiiville,  Kj.  J 

McDonald,  William „_ _ -.  May.  iSS^ 

51  Lancaster  Street,  Albany.  N.  V.  "  , 

Mcllhenny.  J.  D , , May,  1S95 

Manager  Portsmouth,  Vk.,  Gu  Oy,  1339  Cbeny  Street,  Phiiadclphii,  V*. 
McKay,  William    F , May,  1891 

Assistant -Engineer   Bfty  SItle  Gas   Co..  Boston,  Miss.     Residence.   10 
Pearl  Street,  Dorchester,  Mass. 

Mcl>eaii,  George  , _ May,  1S98 

Secretar;!  Key  City  Gas  CompaiiT.  Dubuque,  Iowa. 

,  .   .May,  1885 

:rGisCo  .  AppIeloD,  Wis.     Residence,  LaCrotse, 
Wis. 

McMillin,  Emerson. _ _ _... _ May,  1885 

President  Laclede  Gas  Light  Co.     Office,  40  Wntt  Street,  KTew  York  Ciiy. 

, ^ -May,   1 S98 


Miller,  Thomas  D.^ „. _ ,..^ 

General  Manager  Gas  and  Fuel  Co.,  Ualbu,  Tex. 
Miller.  Alten  S... 


r  New  Amitccdam  Gas  Co..  340  Third  Ave 
,  Willia 


Superintendent  of   Manulactuie  Cincinnati  Gas  Co.,  Cincinnati,  Ohio. 

Morrell.  E.  E May,  1890 

Vice-President  and  Engineer  CiceiO  Gas  Co.,  Oak  Park.  Ills. 

Mitchell,  K.  M May,  1889 

General  Manager  St.  Joseph  Gas  Co.,  St.  Joseph,  Mo. 
Montgomery,  James May,  1881 

Superintendent  Gas  Cu..  SeUalia,  Mo. 

Morgans,  William   H May,  1884 

Secretary  and  Sviperintemient  Gas  Co..  Pontiac,  Mich. 

Moses,  Frank  D May,  1891 

Superinlendenl  People's  Gas  Co  ,  Trenton,  N.  J. 

Murdock,  Ceorge  T May,  1884 

Sec. clary  am!  Superinlendenl  Gas  Co.,  Elkhart,  Ind. 

Murdock.  James  \V May,  1886 

SecteMty  and  Superinlendenl  tlas  Co..  OUawa,  III. 
Murdock,  S.  T May,  1898 

Vice-Presidenl  and  General  .Matiat^er  Gas  Co..  Lalayette,  Ind. 
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Nash,  A.  F May, 

Windsor,  Ontario. 

Neeley,  J.  D.  S ^ May, 

Superintendent  Gas  Co.,  Lima,  Ohio. 

O'Malley,  P ^ May, 

Engineer  Aurora  and  Joliet  Gas  Companies.     Residence,  Aurora,  II 

Odiorne,  William  H May, 

Superintendent  Gas  Co.,  Springfield,  Ills. 

Owen,  Charles  J „  ^ May, 

Treasurer  Laclede  Gas  Light  Co.,  St.  Louis,  Mo. 

President  Kansas  City  Gas  Light  and  Coke  Co.,  Kansas  City,  Mo. 

Page,  Carter  H.,  Jr ^ ^ May, 

813  Drexel  Building,  Philadelphia. 

Penn,  Jerome ~ « May, 

President  Gas  Co.,  Washington  C.  H.,  Ohio. 

Perkins,  B.  W May, 

Superintendent  Gas  Co.,  South  Bend,  Ind. 

Powell,  W.  E May, 

Superintendent  Gas  Co.,  Logansport,  Ind. 

Pratt,  E.  G May, 

Manager  Capital  City  Gas  Light  Co.,  Des  Moines,  Iowa. 

Printz,  Eugene May, 

Superintendent  Gas  Co.,  Zanesville,  Ohio. 

Quinn,  A.  K ^- May, 

Manager  Gas  Co.,  Newport,  R.  1. 

Ramsdell,  George  G May, 

General  Manager  American  Gas  Co  ,  222  S.  Third  Street,  Philadelphi 

Raynor,  Charles  H May, 

Superintendent  Adrian  Gas  Co  ,  Adrian,  Mich. 

Roney,  J.   W May, 

Secretary  Gas  Light,  Heat  and  Power  Co  ,  Richmond,  Ind. 

Ross,  Alex  May, 

Secretary  and  General  Manager  Laclede  Gas  Light  Co.,  41 1-4 13 
N.  Eleventh  Street,  St.  Louis,  Mo. 

Runner,  Z.  T.  F May, 

General  Manager  Gas  Co.,  Freeport,  Ills. 

Russell,  J.  Tyler,  Jr May, 

Superintendent  Gas  Co.,  Selma,  Ala. 

Salter,  James ^ May, 

Covington,  Ky. 

Seamon,  J.  F May, 

General  Superintendent  United  Light  Co.,  Uniontown,  Pa. 
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Sellers,  W.  B M.J-.  l88j(l 

hrci  Clary  Gas  Co.,  Covington.  Ky. 
Shatliick.  John  D _. ^ _. ...May,  i89ftl 

Engineet  of  DiKlribution,  I'eople*'  Gu  Co.,  Bnfftlo,  H.  Y. 
Shcllon.  F.  H, ...„ May.  i8S«(1 


Slater.  A.  B..  Jr „ „ May.  1894J 

SupeiinleadcDl  Gii  Co.,  Proridence.  R.  I. 

Slater,  Howarti  C .„^ May,  1897  I 

Suiieiinleodem  Gai  Co  ,  Milwtakce,  Wis. 

Small,  ].  C „ .May.  1889  J 

.SecteUry  and  Treaiuier  Gm  Co.,  Aiuora,  Ind. 

Soilen.  W.  T May,  1887  J 

ViL-e-Piesidem  Gas  Co.,  Emporia,  Ku. 

Sonierville,  James .„ May.  i88a  " 

KiiB'iC'  *"■!  Superielendent  Indianapolis  Gas  Light  and  Coke  Co.. 
ladlanapolU.  Ind. 

„ May,  1879 

Sieinwedell,  William ^„ May,  1887 

President  Qaincy  Gts  Lljbt  and  Coke  Co.,  Qulncr,  Illi. 
Stiles.  A.  K „ May,  189a 

President  Sireator  (IIU.)  Gas  Light  Co.     Office.  125  LaSalle  Street. 

Slacey,  J.  Frank _ May,  1896 

Supe.inlendent  Gas  Co.,  Nashville,  Tenn. 
Sperry,  H.  L ..May,  1896 

Secretary  and  Treasurer  Gas  Co..  Nashville.  Tenn. 
Summers,   F.  W „ „ May,  1897 

Superintendent  Gas  Co.,  Hornellsville,  N.  V. 
Swann.  Harry  R _ May,  1891 

Inspector  Gas  Co.,  Louisville,  Ky. 
Sweetman,  M.  M May,  1897 

Superintendent  Missouri  Gas  Co..  Kansas  City.  Mo. 
Tayler,  Oeo.  H May,  1883 

Secretary,  Treasurer  and  Superintendent  Gas  Co..  Warren.  Ohio. 
Taylor,  Bankson „ May,  1S98 

Superitilendent  Gas  Co.,  St.  Paul,  Minn. 
Thompson.  Geo.  Treadway May,  1888 

Presidenl  and  Treasuiet   Denver  Gas  and   Electric  Co  .  405   I7tb  St., 
Uenvei.  Colo, 

Thwing.  O.  O May,  1893 

Superintendent  Station  B,  Laclede  Gas  Light  Co.,  St  Louis,  Mo. 
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Trace V.  William Maw 

Sapenntendent  Peoples*  Light,  Hemt  and  Power  Co.,  Salina,  Kas. 

Turner,  Thomas — May, 

President  and  General  Manager  Gas  Co..  Charleston,  S.  C. 

Walbridge,  H.  D - ^ .May, 

General  Manager  Detroit  City  Gas  Co.,  Detroit,  Mich. 

Wallace.  William - September, 

Superintendent  Gas  Co..  Lafayette.  Ind. 

Warmington,  D.  R ~ May, 

Engineer  Peoples'  Gas  Co.,  Cleveland,  Ohio. 

Watt.  Anthony — — May, 

General  Manager  and  Purchasing  Agent  Gas  Co.,  Connersville,  Ii.d. 

Walts,  Sylvester - September, 

President  Rock  Island  (Ills  )  Gas  Co    Office.  904 Olive  St.,  St.  Louis 

Welch,  Charles  H - - May, 

Manager  Gas  Co.,  Athens,  Ohio. 

Westcolt,  J.  T — -. May, 

Manager  Economical  Gas  .Apparatus  Construction  Co.,  19  Abingdon 
Westminster.  London,  S.  W.,  Eng. 

Manager  Rockford  American  Gas  Co.,  Rockford,  Ills. 
Springfield,  Ohio. 


Wilkiemeyer,  H ..- May, 

Vice-President  and  General  Manager  Evansville  (las  and   Electric 
Co  .  Evans\'ille,  Ind. 

Williamson,  John - May, 

Assistant-Engineer  Peoples*  Gas  Co.,  Chicago,  Ills. 

Wilherby,  Edwin  Y. May, 

Superintendent  Gas  Co  .  Lockport,  N.  Y. 

Woods,  George  E May, 

Assistant-Superintendent  Standard  Gas  Light  Co.,  New  York  City. 

Woodward,  R May, 

Superintendent  (ias  Co.,  304  Main  Street,  New  Rochelle,  N.  Y. 

Young,  John May, 

Superintendent  Allegheny  Heating  Co.,  Allegheny  City,  Pa. 

Young,  Peter - May, 

Baxter  &  Young.  75  Cleveland  Ave.,  Buffalo,  N.  Y. 

Young,  Robert ^ May, 

Superintendent  Allegheny  (ias  Co  ,  Allegheny  City,  Pa. 

Young,  Robert,  Jr May, 

Superintendent  (Jas  Works.  Knoxville.  Tenn. 
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ASSOCIATE   MEMBERS. 


Harrows,  William   E __ —May.  1S96 

Preiidenl  Welsbach  Commercial  Co..  PbikadpbU,  Pi. 
Baylcs,  James  C,  M.E.,  Ph.D„ _ _ _ May,  1898 

Cas  Engineer,  EasI  Orsnge,  N.   J. 
Bingham,  S.  H. — , May.  1890 

Sec'y  Samuel  E.  Barrett  Muiafacturiag  Co.,  70  LaSkUe  Si  ,  Chicago,  Ilia. 
Bitch.  T,  H _ May,  1883 

Assislaat  Manager  Stac«;  Hanitfacturing  Co.,  Cindnaati,  0. 
Bretiel,  Fred , _ May,  1889 

Ga>  Engineer,  118  Farwell  Avenue,  Milwaukee,  Wis. 
Brown.  E.  C May,  1887 

Publisher  PrBgrisiit'i  Agi,  aSo  Broadway,  New  York  Cily, 
Bu58,  Julius _ _ _ May,  1890 

Gas  Engineer,  Agent  Fred.  Bredel,  118  Farwell  Avenue,  Milwaukee,  Wis. 
Carpenter,  H.  A _ May,  1897 

Engineer  Riter  &  Conley,  Allegheii]',  Pa. 
Clark.  George  M - „ May,  1896 

Mnnufactuiet  Gas  Slovet,  CUeago,  lilt. 
Clayboiimc,  Colin  W May.  1898 

General  Manager  Clayboume  Burnet  Co.,  Cbicago,  Ills. 
Collins,  D.  J _ _„ _ „.May,  1895 

Sales  Agent  United  Gas  Improvement  Co.,  Philadelphia,  Pa. 
Collins,  H.  W „ May,  1898 

Salesman  Michigan  Brass  and  Iron  Works,  Detroit,  Mich. 
Corbus,  F.  G  ..- -^ _ „ _, May,  1897 

Salesman  WeUbacb  Commercial  Co.,  67  Washington  Street,  Chicago,  Ills. 
Dickey,  Charles  H _ May,  1883 

01  Maryland  Meter  and  Manufacturing  Co.,  Baltimore,  Md. 
Dickey,  P.  S _ - „ May,  1889 

Western   Agent   Maryland   Meter   and  Manufacturing  Co.,  122  and   134 
Michigan  Street,  Chicago,  Ills. 
Dwyet,  Frank  J ,__ ^ May,  1897 

Secretary  and  President  Electric  Gas  Stove  Co.,  Detroit,  Mich. 
Eaton,  Alfred  B May,  1896 

Sales  Agent  U.  G.  I.  Co.,  67  Washington  Street,  Chicago,  Ills, 
Eilbeck,  A.  B May,  18911 
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Ellsworth,  F.  O May,  1895 

Salesman  J.  W.  Elsworth,  Elsworth  Building,  Chicago,  Ills. 

Floyd,  Fred  W May,  1889 

Of  Oregon  Iron  Works,  539  West  Twentieth  Street,  New  York,  N.  Y. 

Gardner,  James,   Jr May,  1894 

Gardner  Retort  and  Fire  Brick  Co.,  Pittsburg,  Pa. 

Gassett,  A.  L May,  1894 

Agent  Schneider  &  Trenkamp  Co.,  Cleveland,  O. 

Goodwin,  VV.  W ^ May,  1884 

Presiilent  Goodwin  Gas  Stove  and  Meter  Co.,  1012-1018  Filbert  Street, 
Philadelphia,  Pa. 

Gribbel,  John May,  1890 

Agent  John  J.  Griffin  &  Co.,  52  Dey  Street,  New  York,  N.  Y. 

Guldlin,  O.  N May,  1888 

President  Western  Gas  Construction  Co.,  Fort  Wayne,  Ind. 

Harper,  H.  D ^ May,  1886 

Manager   Chicago    Branch    D.  McDonald   &   Co.,   34-36   West    Monroe 
Street,  Chicago,  Ills. 

Harris,  Andrew _....^ May,  1890 

Of  Harris  Brothers  &  Co.,  Twelfth  and  Brown  Streets,  Philadelphia,  Pa. 

Harris,  Joseph  A May,  1883 

1523  Lehigh  Avenue,  Philadelphia,  Pa. 

Hauk,  Charles  D May,  1884 

Vice-President   and  General  Manager  National  Heat  and  Power 
Construction  Co.,  Philadelphia,  Pa. 

Hay  ward,  S.  F May,  1891 

Treasurer   and   Manager   Connelly  Iron  Sponge  and  Governor  Co.,  357 
Canal  Street,  New  York,  N.  Y. 

Helme_,  William  E May,  1^89 

Of  Hclme  &  Mcllhenny,  1339  Cherry  Street,  Philadelphia,  Pa. 

Henderson,  E.  H ^«May,  1895 

Agent  James  Gardner,  Jr.,  Pittsburg,  Pa. 

Hinman,  C.  VV „ May,  1894 

153  Franklin  Street  (with  N.  Tufts),  Boston,  Mass. 

Higgins,  C.  M May,  1890 

With  Standard  Oil  Co.,  26  Bioadway,  New  York,  N.  Y. 

Isbell,  Charles  W May,  1894 

Isbcll- Porter  Co.,  245  Broadway,  New  York  City. 

Jacobs,  Charles  H May,  1896 

Manufacturer  Gas  Meiers,  Detroit,  Mich. 

Kahn,  Lazard May,  1896 

Manufacturer  Gas  Stoves,  Hamilton,  O. 


Lloyd,  Ertieat  F 

Sccieliry  Wetlcin  liu  Conitructios  Co>,  Fart  WRyoe,  Ind. 
Logan,  William  J ™ ...— _, May,  1891 


Proptietor  Logan  Iron  Walks,  Brooklyn,  E   D.,  N.  Y. 
Long,  John  - _ „,, _-  

Toveling  Agent  Uennit  Long  Jfi  Co..  Louitviliv,  Kf. 
MacFarlane,  G.,... 


-May.  tSSo 
„May,  1895 
...May,  189s 
_May,  1890 


M[icl''arUn(  &  Co.,  Co*l  Dealers,  Louisville,  Ky. 
ManseT,  J.  M 

I'rciident  Keystone  Meter  Co.,  Royenfotd,  I'a. 
Marquis.  1'.  S  

With  &a>rcit  Manufacinting  Co.,  log  N.  Ninth  street,  St.  Louis,  Mo. 
Mather,  H.  A May,  1894 

Greenpoiiil  Cbemical  Woiks,  Greenpoint.  Long  Island,  New  Vuilc. 
Mayer,  J.  ¥ May,  1885 

Coo«lTUcdng  Engineer,  BiitUtt.  Haywaid  &  Co.,  BBllimorc.  Md. 
Mcllhenny,  John May,  188^ 

01  Uelme  &  Mcllhenny,  1339  Cheiry  ilreet,  Philadelphia,  Fa. 
Milsted.  W.   N May,  1S92 

President  and  Cen'l  SnperhiteDdent  American  Meter  Co.,  New  York  Ciiy. 
Morava,  W — _ , May,  1891 

Kngineer  and  Contractor,  1143  Marquette  Building,  Chicago,  IIU. 
Mordiie.T.  N -.-May.  1S95  — , 


Osi 


:1  Coal  Merchant,  Old  Colony  Building.  Chicago.  Ills. 
:,  George iMay,  1889 


Secretary  and  Treasurer  Michigan  Ammonia  Works,  Detroit,  Mich. 

Owen.  Walter  I j May, 

Salesman  Kleclric  Ua-,  Stuve  Co..  Detioir,  Mich. 

189ft 

1894 

69  Wall  Slreel.  New  York,  N.  Y. 

Payne.  F.  H ....„ May, 

1893 

lary  Metric  Mela!  Cu. ,  Eiit 

Persons.  F.  R May,  1885 

Agent  Maryland  Meter  Co.,  4i<'>  Moniicello,  Toledo,  O. 


Phelps,  Oliver 

Manager  Michigan  I'cn 


- May.  189S 

ir  Co.  Pipe  Foundry,  Detroit.  Mich. 


Prentice,  A.  T 

Agent  R.  D.  Wood  l";  Co..  43  Scott  Sire 


May,  1881 


Prendergast.  lianicl  J... 
248  N.  Broad  Sti 


May,  18 

Welsbach  Street  Lighting  Co.  of  America, 
.  I'hiladelphia.  Pa. 
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Ramar,  J.  E May,  1898 

Salesman  Indiana  Pipe  Line  and  Refining  Co.,  Chicago,  Ills. 

Randle,  C.  H May,  1889 

404  Royal  Insurance  Building,  Chicago,  Ills. 

Randle,  F.  A ^ - May,  1898 

Manufacturers^  Agent,  404  Royal  Insurance  Building,  Chicago,  Ills. 

Ranshaw,   Henry ^ May,  1883 

President  and  Manager  Stacey  Manufacturing  Co.,  Cincinnati,  Ohio. 

Roots,  Daniel  T ^ May,  1884 

President  White  Water  Carpet  Mills,  Connersville,  Ind. 

Roper,  George  D ^ May,  1890 

Manager  Eclipse  Stove  Co.,  Rockford,  Ills. 

Russell,  Daniel  R May,  1883 

Vice-President  Parker-Russell  Mining  and  Mfg.  Co.,  St.  Louis,  Mo. 

Russell,  Thomas  G ~ September,  1878 

Treasurer  Parker-Russell  Mining  and  Manufacturing  Co.,  St.  Louis,  Mo. 

Rue,  G.  W May,  1896 

Western  Manager  Schneider  &  Trenkamp,  62  Canal  Street,  Chicago,  Ills. 

Slocum,  F.  L May,  1895 

President  Gas  Engineering  Co.,  Pittsburg,  Pa. 

Smallwood,  James  B _ May,  1883 

Baltimore,  Md. 

Stacey,  James  B ~ ^ May,  1894 

Vice-President  Florence  (Ala.)  Gas  Co.,  Stacey  Manufacturing  Co., 
Cincinnati,  Ohio. 

Stephens,  J.  G ^ May,  1897 

Traveling  Salesman  Welsbach  Commercial  Co.,  Pittsburg,  Pa. 

ii^itX di>i>v^ Ai «    kj •   k^  -•••■•>■•■•••••  •••••••••••••••  «•••••••••••••  •■#■**■•»■■*■•>  •«••••••■••■•••  ••••»•••••  •••■••.  x«x CL  J  %    K-  ^y^y  / 

.    Agent  Maryland  Meter  Co.,  107  West  Monroe  Street,  Chicago,  Ills. 

Tarvin,  R.  J » May,*  1885 

Secretary  and  Treasurer  Stacey  Manufacturing  Co.,  Cincinnati^  Ohio. 

Van  VVie,  E.  G May,  1893 

Manager  Salesman  Detroit  Stove  Works,  Detroit,  Mich. 

Waugh,  F.  K May,  1892 

Agent  J.  J.  Griffin  &  Co.,  34  West  Monroe  St.,  Chicago,  Ills. 

Weber,  Oscar  B May,  1890 

Manager  Manhattan  Fire  Brick  and  Retort  Works,  633  East  Fifteenth 
Street,  New  York,  N.Y. 

Wells,  Frederick  K « : May,  1896 

Treasurer  Geo.  M.  Clark,  76  Lake  Street,  Chicago,  111. 

Whirle,  J.  J May^  1895 

Manufacturers  Agent,  Room  43,  164  LaSalle  Street,  Chicago,  Ills. 


Wickhara,  Leigh _-^ , ...«._ 

Aeent  rirker-Rustell  Hiiung  and  UuMfMt&rinf  Co.,  S 
Wilkie.  F.  E,. 


Manulictnret  Wilkie  Cbiai  Kilo,  Ricbmond.  Ind. 


Majr,  1891 

.  LonU,  Ho. 
May,  1894 

May,  1894 


Wilkin.  John  I 

Superiatendetit  CotincrtviUe  Btow«r  Co.,  OmnercviUe,  Ind. 

Withcrden,  G.  M 

With  Harris  Broi.  &  Co.,  iztli  &  Brown  StrMU,  Fbilulelpfaii,  P>. 

Woods,   S May,  1895 

Trcisurcr  Cos  Eciginceriag  Co.,  Pitlsburg,  Pa. 


Honorary  members .. 

Active  members 

Associate  members  ... 

Total 
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MEMBERS  DECEASED. 


Kerr  Murray ^Fort  Wayne,  Ind May     6,  1880 

*Thos.  Butterworth Rockford,  111 April    5,  1885 

Geo.  E.  Downing New  York  City 1885 

Alfred  Odiorne Reported  at  1886  meeting.  No  date  of  death  or  city. 

T.  E.  Scobeg "  1886       "  ''         '*         '' 

Jos.  M.  McClean  "  1886       "  ''         '*         " 

*J.  O.  King Jacksonville,  111 April  16,  1887 

^.  w.  Jones ^. ..^ ..~........M. .M.....^..^ .^......M ioo7 

J.  M.  Murphy Baltimore,  Md Aug.  25,  1888 

J.  G.  Miller Green  Bay,  Wis Mar.    2,  1889 

Thos.  Smith ^ Grand  Rapids,  Mich Mar.    5,  1889 

F.  M.  Roots Connersville,  Ind Oct.  25,  1889 

*E.  J.  King Jacksonville,  111 Oct.   28,  1889 

*John  Fullagar  « « San  Jose,  Cal April  27,  1890 

Theobald  Forstall Chicago,  111 Jan.    19,  1890 

S.  H.  Douglas ^ Ann  Arbor,  Mich Aug.  26,  1890 

Frank  Beck Galveston,  Tex Sept.  14,  1890 

Enoch  Veal Booneville,  Mo Nov.  10,  1890 

R.  Woodmansee „ Davenport,  la Dec.     5,  1890 

W.  H.  Down .^ .New  York  City.. ^ Feb.  15,  189 1 

E.  M.  Starr Richmond,  Ind  April  28,  1891 

E.  M.  Russell ^ St.  Ix>uis,  Mo May  28,  1891 

G.  A.  Hyde,  Jr ., .„ Cleveland ,  Ohio June  11,  189 1 

Edwin  Lee  Brown ^ Chicago,  111 ^ July   21,  189 1 

Samuel  Pritchett Nashville,  Tenn Sept.  21,  189 j 

Geo.  Shepard  Page- New  York  City Mar.  26,  1892 

G.  A.  Mcllhenny Washington,  D.  C. Oct.   16,  1892 

J.  J.  Griffin «......._ Philadelphia,   Pa Oct.   22,  1892 

Geo.  W.  Ewing E.  St.  Louis,  111 Dec.  18,  1892 

J.  F.  Rodgers  New  Decatur,  Ala Dec.  31,  1892 

H.  S.  Walbridge^ Toledo,  Ohio Jan.      i,  1893 

Peter  E.  DeMill,  Jr... Detroit,  Mich June  27,  1893 

Henry  C.  Felt ^ Cincinnati,  Ohio Jan.    10,  1895 

,.Geo.  H.  Wells _ Nashville,  Tenn Jan.   26,  1895 

Hon.  Jos.  Russell  Thomas New  York  City.. Nov.  28,  1896 

Richard  Spencer » Burlington,  Iowa Oct.   16,  1896 

Geo.  S.  Harris Mansfield,  Ohio June  14,  1897 

,A.  E.   Smythe....: Chicago,  111 ^ July     9,1897 

.J.  D.  Thompson St.  Ix)uis,  Mo Feb.   15,  1898 

♦  Past  President. 


CONSTITUTION   AND   BY-UWS 


Western  Gas  Association." 


PREAMBLE. 

WuEREAS,  It  is  necessary  ihal  those  (o  whom  is  iotnisted  Ihe  nianu* 
laclure  3Dd  sale  of  gas  for  illuminating  and  other  purposes  should 
endeavor,  by  eveiy  means  within  their  power,  to  improve  its  quality 
to  the  highest,  and  reduce  its  cost  to  the  lowest,  practicable  liniit. 
thereby  meeting  the  just  expectation  of  both  producer  and  consumer: 
and,  believing  that  by  united  action  only,  can  results  so  desirable  be 
accomplished,  we  do  hereby  ordain  and  establish  this  Constitution 
lor  the  Western  Gas  Association. 


CONSTITUTION. 


ARTICLE  I. 


Section'  i.  Only  otficets  and  regular  employes  of  gas  companies 
shall  be  eligible  for  election  to  active  membership. 

Sec.  2-  Any  person  who  may  be  directly  or  indirectly  connected 
with  the  gas  industry,  or  who  may  be  skilled  therein,  shall  be  eligible 
as  an  associate  member.  Such  members  shall  be  proposed,  balloted 
for  and  received  in  the  same  manner  and  be  subjected  to  the  same 
fees  and  dues  as  active  members,  and  shall  be  entitled  to  all  the 
privileges  and  courtesies  of  the  Association,  except  the  right  to  hold 
office ;  but  associate  members  may  be  transferred  to  active  member- 
ship by  vote  of  the  Association,  upon  the  recommendation  of  the 
Board  of  Directors. 

Sec.  3.  Election  to  membership  shall  be  by  ballot,  and  a  three- 
fourths  vote  shall  be  necessary  to  elect. 

ARTICLE  11. 

Sf.ction  I .  The  officers  of  the  .Association  shall  consist  of  a  Presi- 
dent, two  Vice-Presidents,  and  a  Secretary -Treasurer,  who  shall  be 
elected  for  one  year. 
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Sec.  2.  There  shall  also  be  eight  Directors,  four  of  whom  shall  be 
elected  at  each  annual  meeting,  and  whose  term  of  office  shall  be  for 
two  years ;  provided,  that  upon  the  adoption  of  this  Constitution  snd 
By-Laws,  the  first  Board  elected  thereunder  shall  be  composed  of 
eight  members,  four  of  whom  shall  be  elected  for  one  year,  and  four 
of  whom  shall  be  elected  for  two  years. 

Sec.  3.  The  retiring  President  shall  be,  ex-officio,  a  Director  for 
the  next  following  year :  all  other  officers  shall  be  elected  by  ballot. 

Sec.  4.  All  officers  shall  retain  their  positions  until  their  succes- 
sors have  qualified. 

ARTICLE  in. 

Section  i  .  The  management  of  the  affairs  of  the  Association  shall 
be  intrusted  to  the  officers  and  Board  of  Directors,  under  the  general 
direction  of  members  in  convention. 

Sec  2.  A  majority  of  the  Board  shall  constitute  a  quorum,  and  the 
Board  shall  have  power  to  fill  any  vacancies  that  may  exist  therein. 

ARTICLE  IV. 

Section  i.  Only  active  members  shall  hold  office,  but  no  voting 
by  proxy  shall  be  allowed. 

ARTICLE  V. 

Section  i.  The  Association  shall  have  power  to  enact,  amend  and 
enforce  all  necessary  by-laws  and  rules ;  to  provide  penalties  for  their 
violation ;  to  assess  and  collect  fees  and  dues  for  membership ;  and 
provide  a  benefit  fund  for  the  relief  of  members  and  their  families. 

ARTICLE  VI. 

Section  i.  Any  proposition  to  amend  this  Constitution  shall  be 
submitted  at  a  regular  meeting,  and  seconded  by  a  majority  of  all 
members  present ;  the  proposition  shall  not  be  acted  upon  until  the 
next  regular  meeting,  when,  if  approved  by  two-thirds  of  all  the 
members  who  may  be  present  at  said  meeting,  it  shall  become  a  part 
of  this  Constitution. 


BY-LAW^S. 


The  annual  meeting  ol  the  Association  shall  be  held  oa  the  third 
Wednesday  in  May  of  each  year,  and  at  such  place  as  shall  be  deter- 
mined upon  at  the  preceding  annual  meeting,  at  which  time  the  elec- 
tion of  oAicers  shall  take  place  and  annual  reports  and  settlements  be 
made.  At  each  annual  meeting  the  President  shall  present  an  address, 
setting  forth  his  official  acts  and  such  general  items  and  recommenda- 
tions as  he  may  deem  of  advantage  to  the  Association.  All  general 
business  oE  the  Association  shall  be  transacted  at  these  annual  meet- 
ings, and  the  following  shall  be  the  order  of  business: 

Calling  the  roll  and  reading  of  minutes. 

President's  address. 

Presenting  applications  for  membership  and  balloting. 

Introduction  ol  new  members. 

Reports  of  standing  committees. 

Reports  of  special  committees. 

Miscellaneous  business,  which  may  be  laid  aside  informally  and 
taken  u|)  at  any  time. 

Special  order  for  the  presentation  of  papers,  drawings  or  models, 
or  other  matters  of  interest  to  Ihe  Association  entitled  to  consideration 
under  its  rules,  in  the  discussion  of  which  all  the  members  shall  be 
entitled  to  participate,  and  such  special  order  may  be  considered  at 
any  time  by  vote  of  the  Association, 

ARTICLE  II. 

APPLICATION    FOR    MEMBERSHIP. 

Any  person  desiring  to  become  a  member  of  this  Association  shall 
make  his  application  in  writing,  giving  name,  residence  and  occupa- 
tion, with  proper  references,  and  signed  by  two  members  of  the 
Association  ;  but  no  such  application  shall  be  acted  upon  until  the 
fee  for  membership  is  paid. 

ARTICLE  III. 

KEES    AND    DUES. 

Section  i.  The  fee  for  membership  shall  be  ten  dollars,  which 
shall  include  dues  for  the  first  year,  and  the  yearly  dues  shall  be  five 
dollars,  payable  annually  in  advance  thereafter. 

Sec.  z-     The  Secretary  shall  drop  from  the  roll  the  name  of  any 
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member  who  shall  be  in  arrears  for  two  years  dues,  after  giving  thirty 
days  notice. 

Sec.  3.  The  Board  of  Directors  shall  have  power  to  reinstate  a 
member,  who,  for  non-payment  of  dues,  has  been  suspended  or 
dropped  from  the  roll,  when  such  member  shall  have  paid  the  full 
amount  due  at  the  time  his  membership  ceased. 

ARTICLE  IV. 

DUTIES   OF   OFFICERS. 

Section  i.  The  President,  or  in  the  event  of  his  absence  the 
Vice-Presidents,  in  their  order,  shall  preside  over  the  meetings  of 
the  Association  or  of  the  Board  of  Directors.  He  shall  enforce  all 
laws  and  rules  of  the  Association,  and  shall  appoint  all  committees 
not  otherwise  provided  for.  He  shall  decide  all  questions  of  order, 
subject  only  to  an  appeal,  but  in  all  cases  it  shall  require  at  least  a 
majority  of  the  members  present  to  overrule  his  decision.  He  shall 
sign  the  records  and  have  general  supervision  of  the  affairs  of  the 
Association. 

Sec  2.  The  Secretary-Treasurer  shall  attend  all  meetings  of  the 
Association  and  of  the  Board  of  Directors,  shall  have  charge  of  the 
books,  papers  and  other  property  of  the  Association,  and  perform 
such  other  duties  as  may  properly  belong  to  his  office. 

ARTICLE  V. 

QUORUM. 

A  quorum  for  the  transaction  of  business  shall  consist  of  not  less 
than  fifteen  members,  but  a  smaller  number  may  adjourn  from  day 
to  day  for  not  more  than  three  days ;  and  in  case  of  the  absence  of 
the  President  or  other  proper  officers  they  may  select  a  Chairman  to 
preside  over  the  meeting. 

ARTICLE  VI. 

BOARD   OF    DIRECTORS. 

Section  i.  The  Board  of  Directors  shall  meet  at  least  once  in 
each  year,  on  the  day  preceding  the  annual  meeting  of  the  Associa- 
tion, at  which  time  they  shall  determine  in  regard  to  the  propriety  of 
the  various  papers,  drawings,  models  or  other  matters  constituting 
the  special  order,  being  laid  before  the  Association. 

Sec  2.  When  in  the  judgment  of  a  majority  of  the  Board  of 
Directors  it  shall  be  deemed  advisable  to  change  the  place  or  date 
of  meeting,  or  both,  as  designated  by  the  Association  at  its  last 
annual  meeting,  the  Board  shall  have  power  to  make  such  change  or 
changes. 


Sec.  3.  Sai<l  Board  shall  annually,  immediateiy  after  ils  own 
organization,  elect  a  Finance  Committee  o(  three  from  ils  own  num- 
ber, who  shall  have  jiower  to  examine  at  any  time  Ihe  books  and 
sccounts  of  the  Secretary -Treasurer :  said  committee  shall  also,  on  the 
morning  of  the  first  day  of  the  annua)  meeting,  examine  the  report  of 
the  Secretary-Treasurer,  audit  his  accounts  and  report  thereon  to  the 
Association ;  provided,  that  no  officer  whose  accounts  may  be  sub- 
ject to  examination  shall,  under  any  circumstances,  be  a  member  of 
such  examining  commiltee.  The  Board  of  Directors,  at  the  same 
meeting,  shall  also  appoint  a  commiltee  of  three  from  their  own  num- 
ber, whose  duty  it  shall  be  to  examine  and  report  on  applications  for 
membership. 

Sec.  4-  The  Board  of  Directors  shall  also  cause  a  record  of  its 
proceedings  to  be  kept,  which  shall  be  submitted  to  the  AssociatioD 
during  the  first  day  of  the  annual  meeting. 

ARTICLE  VII. 

EXECUTIVE   COMMITTEE. 

The  President,  the  two  Vice-Presidents  and  the  Secretary -Treas- 
urer, shall  constitute  an  Executive  Commiltee.  whose  duly  it  shall  be 
to  meet  at  least  once  in  each  year,  not  less  than  ninety  days  before 
the  annual  meeting  of  the  Association,  for  the  purpose  of  choosing 
subjects  and  assigning  authors  for  the  papers  which  shall  be  presented 
for  the  consideration  of  the  Association  at  its  next  annual  meeting. 

ARTICLE  VIII. 

PAPERS,    DRAWINGS,   ETC. 

All  papers,  drawings,  models,  etc.,  submitted  to  the  Association  at 
its  annual  meetings  shall  remain  the  property  of  those  presenting  the 

ARTICLE  IX. 

REJECTED   APPLICATIONS. 

If  any  person  proposed  for  membership  shall,  upon  being  balloted 
for,  be  rejected,  no  notice  of  such  proposal  shall  be  incorporated  in 
the  minutes. 

ARTICLE  X. 

TRIALS   AND    PUNISHMENTS. 

Any  person  may,  upon  conviction  of  violating  any  of  ihe  laws  or 
rules  of  the  Association,  or  of  conduct  unbecoming  a  gentleman,  be 
suspended  for  a  definite  lime,  or  eNpelled  from  Ihe  Association,  by  a 
vote  of  at  least  three-fourths  of  all  the  members  present;  provided, 
that  any  such  accused  member  shall  be  furnished  with  a  copy  of  the 
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charges  against  him  at  least  ten  days  before  his  trial,  and  be  allowed 
an  opportunity  to  appear  either  in  person  or  by  counsel  for  his 
defense. 

ARTICLE  XI. 

RULES.  \ 

The  business  sessions  of  the  Association  shall  be  conducted  in 
accordance  with  the  requirements  of  Robert's  Rules  of  Order. 

ARTICLE  XIL 

SPECIAL   MEETINGS. 

Special  meetings  of  this  Association  may  be  called  by  the  Presi* 
dent,  by  and  with  the  written  consent  of  a  majority  of  the  Board  of 
Directors.  He  shall  cause  notices  to  be  issued  to  all  the  members 
of  the  Association  at  least  thirty  days  prior  to  such  meetings ;  said 
notices  to  state  the  business  for  which  such  meeting  has  been  called, 
and  no  other  business  than  that  mentioned  in  such  notices  shall  be 
considered. 

ARTICLE  XIII. 

AMENDMENTS. 

These  By-Laws  may  be  altered  or  amended  only  in  the  following 
manner : 

Section  i.  Any  proposition  to  alter  or  repeal  an  existing  By-I^w 
shall  be  presented  in  writing  during  an  annual  meeting,  at  any  time 
before  its  adjournment,  seconded  by  not  less  than  three  members, 
shall  be  read  twice,  and  if  approved  by  two-thirds  of  all  the  members 
present,  shall  become  a  part  of  these  By-Laws ;  but  no  such  altera* 
tion  or  amendment  shall  affect  any  question  pending  at  the  time  of 
its  adoption. 

Sec.  2.  Any  additional  section  to  these  By-Laws,  not  in  conflict 
with  any  existing  By-Law,  may  be  adopted  at  any  annual  meeting 
upon  being  presented  in  writing,  duly  seconded,  read  twice  and 
approved  by  at  least  two-thirds  of  all  the  members  present. 


^8  the  Westerri  Sas  AsssGiatiefi : 


I, desire  to  become 


an member  of  your  Association,  and 

respectfully  submit  this  application  therefor. 


Dated  190 


Name 


Residence 


Occupation 


We  hereby  approve  and  endorse  the  above  ap- 
plication for..  Membership  in  the 

Western  Gas  Association. 


^  Members. 


7e  the  Western  &as  AsseGiatieq : 


I, desire  to  become 

an member  of  your  Association,  and 

respectfully  submit  this  application  therefor. 


Dated 190 


Name. 


Residence 


Occupation 


We  hereby  approve  and  endorse  the  above  ap- 
plication for Membership  in  the 

Western  Gas  Association. 


>  Members. 


